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PREFACE  TO  TUE  THIUD  EDITION. 


Toift  ihird  edilino  of  tt«  Frineiplet  of  P»t/fh<togy  difFera 
from  [it¥ce(liti^  t^iliUiiiu),  itmiiil)'  l(,V  C(jul>tniti|{  a  iivw  diTinioti ; 
wbicli  occuni  in  ihv  Hcoud  vulunie,  under  the  lille — "  Part 
Vni.,  CongraiticB." 

Bj'  tl)e  im^face  to  lite  Snt  edition,  it  will  be  Men  that  I 
bod  ori|riniillj-ititi>ndvdln  vrriU',  under  tbttlitluof  "^unimiiry 
wid  (J^iielaaion/'  n  divittion  hnvini^  forite  purpose  "  to  briuff 
the  •e^-crvl  lines  of  srgunivut  to  a  focus  : "  bc^ltcviog  Ibal 
"  tbe  bnmtony  tbat  tnay  bo  idiown  to  >i)bai)it  bnln-twi  tin* 
doctrines  tlabomtt-d  in  tlio  rwpvctive  divixiona,  i*  n  ilron^ 
ronfirnuition  of  ibeir  truth."  \V'ben  I  bet^n  to  prepare  Uie 
M<ci>nd  «nd  gniKlIy  «»Urged  edition,  1  looked  forvArd  to 
ful611tn^  lliis  intention,  vrbicli  diatiirbvd  boidtU  hud  before 
ol>li|;«<l  me  to  nbandon.  Eventuidljr,  boweveri  I  left  tbe 
■ddttional  pnrt  nnwrilt«n — p«rtljr  becuiaa  tlie  work  luul 
slnmdj:  becomo  tou  bolkjr.uid  pnrtly  becanse  1  tfaoufftit  th^t 
tbe  b«irDioutm  I  proposed  to  point  out  were  so  coneptouotM 
that  nil  rrnderB  would  pOTceive  thiMn. 

TbiH  ttul  r>-iiii(in  proved  to  Iw  ill-grounded.  Pnr  from  n- 
oo^iizir.t;  (lip  luirmoniw  which  1  thuui^ht  coDspienoud,  auudry 
enlim  liuTn  euUri^d  on  the  inoonffruitios.  Id  &  roviewpub* 
lishvd  in  UieJiWcmji  for  April  1,  ld7S,  Mr.  Hcury  Sidgwick 
■pntka  of  "  the  auay  inconAiitiotoy  of  his  [my]  metAphysionl 
rraults."  Simihu-iy,  n  writer  in  Ibe  Speclator  for  the  2Ut  of 
June,   1^'"'  'rtB    that  "Mr.    Six-nocr'e  syiWm    biu>  tlie 

rociiml'l  of  fuDditmi'ntul  inci'hereucc."    Prof,  lireeu, 

bI«o,  in  two  utieles  which  appenrod  in  tbe  Condrm/xn-ary 
U*eirw  It,r  I>f«!iub«r,  1877,  und  Mi»mh,  1878,  d>.vril4-»  much 
ipitCH  tu  ithoniiig,  as  bo  think*,  tluit  my  viuw*  ato  not 
uohervnt.  Thna  I  find  it,  if  not  necessary,  at  any  mUt 
dMinhU),  to  fulfil  my  Rml  Intention. 


^& 


Vt  rsKrACI  V>  Tllll  THIltD   tOIXIOK. 

It  w  n  cmnman  rviiUkrlE  tliat  wliorv  piirtf  fuuling.  political 
or  tbeoloj^ical,  nius  liit^ti,  ouo  who.  belii'viiig  thnt  neilher 
side  ia  wbollj?  right  or  wholly  wroup,  declines  lo  ootninit 
liimHcIf  oiitii'uljr  to  oithor,  is  asiuilly  luolciid  apon  by  buth 
will)  fiu!*|>ictu[i,  if  not  with  avumion.  Ami  It  U  cunon§  to 
nee  how,  aoatogously,  in  a  oontrovorsy  so  ramottf  id  ilM  ilBiUW 
from  human  inleresU  as  Utnt  hotwcvn  Rvuliiin  nu<l  Idoolism, 
th(>  L'DUiioinLion  of  •  Ttow  which  rccogniuM  «u  elemeab  of 
truth  in  onch,  aeixtiM  to  hcgH  aiitipitthy  nUhor  tliftu  oyniputhy. 
The  adhereata  of  cither  doctrine,  belicTing  Uiat  it  u 
ciitirt-ly  tnio  or  entirely  {a,U»,  nr*>  nvvrso  to  a  ooncilintioa 
which  requires  any  sauri6i:e.  SurreDdiir  of  s  jwrt  of  tbetr 
dootriDP  is  nlotost  u  offonnre  to  their  antovr  proyn  aa 
eurreiidor  of  iha  whole ;  aitil  thu  proposer  of  it  is  conaurod 
all  round. 

lltMwgiiizinp^,  thus,  the  diHfnirour  with  which  both 
Ri^liatA  and  fdeali^U  iialunilly  regnnl  thiit  TraiiNSgurod 
R(<ttliBni  which  accepts  from  each  a  moiety  of  bia  doctrioA 
but  r»jo>^tc  the  rtiit,  I  ocanM-ly  expect  lliaL  where  they  buforo 
diHODV<.Tcd  only  iuc>ii^ruilicH,  thi»  new  divution  will  nhow 
theoi  that  ibero  are  oongruilicrs.  I  can  do  no  tnore  tiian 
exhibit  tl>itM),  in  ihn  boliof  thai  they  wdl  be  apparant  to 
all  whil  )invo  not  y<it  cotutiiitted  tbuinaclvea  to  ot>e  Hido  or 
tins  other.  1  may  add  that  inabiltiy  to  rooo(rm»e  ihoiia 
conf^ruitidR  admlta  of  two  iotfrpniteUDiia,  cx>nT«ni4tntly  stig- 
I^Ht*^!  by  a  aitiiile  which  i  Imvn  bofom  waplojvd  in  another 
relation.  Tak«n  at  dilTereot  anj^les  from  iho  aamo  object, 
the  two  phoiographii  pliMrud  in  a  stereoaoope,  when  finit 
viewed,  nut  unfriiiuvnlly  rnrni  a  oonfasod  doablo  tmu^  j 
bat  after  porsoreriug;  oontumplation,  mont  obiwrvoni  find 
tliBm  aud'Ietdy  unite  into  a  fiin|;li<  clear  reptvsetibition  nt  the 
O^jaot  Moiiawhilii.  then)  an>  h-iiuii  oytM  which  t"  the  last 
fail  to  coffibiuing  them  i  and  to  which  tbvy  ooutinuountj 
appear  confliotinff  and  uonfaaed.  j 

Londoit,  0<d<ibtf,  I8ea  I 
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PREFACE  TO  THE  SECOND  ED1T105. 


WoUH  an  Bomowbat  strniDed  m  their  meaoiaga  by  calling 
ibftt  n  3<M0U<1  Bdilioa,  of  whiuh  Uiu  now  porliou  ^rtnUy  nx- 
O0odi  Um  old  poriioD  in  lunonut;  aa  h&\ijn>aB  ynUx  Uiifl 
▼olamc,  oEid  bs  will  bnppoa  witb  iu  •aconutor.  Of  ibo  flw 
Piute  hero  bouad  toguther,  tiur  two  tbat  hnve  prvviguitly  up. 
peuvdoonr  2)7  p^gea;  while  Uie  three  thai  iiov  appear  for 
thm  firat  tjni4  ouwr  i2&  pogoH. 

NoVflftholcm,  thv  fnct  that  sundry  of  tbc  i^ardioal  ideaa 
mintMoetl  in  thia  wurk  with  ongaciatpd  ainnj-  fixn  ago, 
taiub  not  bu  lout  aight  uf.  Whoa,  in  lSo6,the  Firiit  Sdilion 
uf  Tk»  Prineiyln*  of  t'sykoiojij  wii3  Usutd,  it  had  to  ou- 
i!uuitter  »  public  optiiiou  almoab  univarssilly  advorao.  Tbo 
Doutrinn  of  Evolutioa  everywhoro  impltod  in  k.  vtm  nt  ihjtt 
litiii*  r  '  -1  the  world  nt  lnrg«,  Had  frovniwl  npoti  even 

in  ihu  .-  ..  ;,,.uc  tvurld.  Natumlly,  therefore,  the  work, 
pa«od  ovor,  or  trooteJ  with  bnt  axnnll  rcopoel,  by  ro- 
viBWera,  T«ci'tvi->.i  smrcitly  any  ftttontion ;  And  itH  contents 
remoinod  unknown  Mavo  to  iliu  »otcvt  few.  The  gnvtl  ch«Qgo 
wf  lUtitodu  towards  tbo  Docthno  of  Bvolution  ia  general, 
wliich  has  taken  pt»oa  darii:^  tlio  laH  u>n  yonra,  has  modu 
thn  Doclrinu  of  Mi'Dtul  lilroluciua  sooni  kiaa  anoccaptable ; 
*nd  ono  rosnlt  hiui  buoo  that  the  loading  concopttuna  0M 
furtli  ia  th'!  Ptr*:  K.litioa  of  ibis  work,  h»v»  of  Utte  obhunod 
oomtidurabUi  curreacy.  In  Pmw:o,  •ome  of  them  liaro  been 
tuwlu  known  ioL-idonlolly  by  the  troatiso  of  M.  Toino,  D4 
fftUi-tllgmtst;  uid  tha  lucid  exposition  of  Prof.  Ribut 


rUFACI   to  TBI  BIOOXD  EOmOV. 

hb  Pttffholo'jte  Aitg!al*e  CSonUmporiKMe,  has  [^resented  them 
all  in  a  ajflteoiatio  form.  la  EagUnd,  they  have  spraod 
tbrougli  rarions  cliaanoU.  Among  Um>m  I  may  moro  eape- 
dally  natno  I'A^  Pkyjiioloyy  and  Patholo^iy  «/  Mi  Afind,  by 
Dr.  Mauddley,  the  first  division  of  which  work  is  pcrvudMl 
by  them.  As  inoet  of  tho«o  who  will  niad  this  Socoud 
l!]i]ition  iif  Iho  Prittciplf*  of  PsjfckoJo'jij,  aii'vor  raw  thu  Pint 
ICdition,  and  cunnot  now  got  aooeBs  to  it;  nnd  lu,  in  PorbH 
III.  nad  IV.,  tliey  will  tneet  with  ideoa  that  hare  biMni 
ntrcady  mode,  in  the  ways  indic»Uid,  moro  or  losa  (ami)iar 
to  them;  it  ts  ooodful  that  I  shottld  ■tate  thoM  (octii  to 
pravent  misapprvhoniioai. 

Part  v.,  which  closes  this  rolniofi,  is  tlte  Pnrt  referred  to 
in  the  fioal  pamgn^ih  of  the  Preface  to  the  First  Bdition, 
as  omitted  for  the  r«ttaons  girea.  In  now  fullilliDg  the  hair- 
promise  th«ro  made,  erentoally  to  add  it  to  the  rv«t,  I  have 
tlio  utiitfikotion  of  fotOiiig  Uiut  during  tlui  flAeen  ytmra  that 
luTo  citnpMd,  th«  hypollums  Mt  forth  lit  it  has  ouamed  « 
tniich  higher  devolopmnDt. 

The  long  dvlayn  in  the  isauot  of  the  •aooeMive  portJMia  of 
tbi*  woHc,  have  aiiura  in  part  from  distorbancca  of  bt^lth  that 
hare  from  tiino  to  tline  compelled  tne  to  desist  from  work,  aitd 
in  part  from  the  continuous  attention  taken  in  arranging  aud 
Mjperinteuding  a  syslematifl  collection  of  materials  forilie/ViM* 
tijite*  of  Soci'Aogy,  pnwently  lo  be  oommenced,  I  have  reaaon 
to  hope  tlut  ndtlier  of  these  causes  will  operate  so  acrioualy  in, 
delaying  tlie  issue  of  the  numbers  which  are  to  ootD|>osa  tbaj 
second  volume. 

Lmmm,  XlMmbr,  IBTO 
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Tax  Tonr  pnrU  of  which  Ihts  n-ork  consiste,*  thongb  tntimatet/ 
niliita(l  to  GacH  ollunr  oa  (lif&roat  news  of  iho  muuo  griMt 
»ggreg»te  of  phcnomrtiA,  are  yet,  in  tUo  msiQ,  eovenJIy  in- 
deptnidont  oDi]  complete  ta  thvmsolriM.  Tho  porticnUr 
■oriaJ  RmtQgvtneut  in  whicli  tliej  oiiould  be  prcM&lvd,  hm 
ticmaoqueatly  been  in  great  roeaaure  a  qu«<i(ioa  of  gc'iienl 
expedieticj;  and  irhilv  the  order  I  have  cIioBeu  ia  one 
wliich  wems,  on  tlie  wholo,  tbv  moet  advantageoiu,  it  is 
sot  DUO  wfaicli  nil  rmdora  sro  bound  tu  follow.  A  brief 
duirecLerizatioo  of  eacti  part,  vrill  enable  every  one  to  de- 
cide for  tiiniself  which  he  may  best  commenou  wilh.f 

Tho  GcDOTnl  AnnlyitiH  (of  which  the  essential  portion  waa, 
originally  published  iu  tho  Wettmimler  Itevie^o  for  October, 
IBA3,  under  iho  title  of  "The  TJniviTul  PotttaUte,"  and  rc- 
appwn  here  with  additionnl  arguments  and  expIanatiouH) 
ic  ma  inquiry  concerning  the  basis  of  our  intelligence.  Its 
object  is  to  ascertain  tho  fundamental  ]>ccaliBrity  of  all 
modva  nt  ooaHoioanDViiii  oonotilnting  knowledge  proper — 
knowlmlgH  oftbe  higbent  validity. 

Tho  Special  AfUklyais  has  for  ita  aim,  to  molve  each 
spocica  of  cognition  into  ita  oompooeDta.  Commencing  with 
Ifau  most  involved  onen,  it  aeeka  1^  socoeestve  deoompou* 

■  Tk«  n«Mb«r  e(  pMto  h  now  htmUj  laoratMd :  1U«  voUow  oeaUiM 
Sva,  aad  A»  Mn«d  veJiuM  will  c<>ntmin  four. 

t  Tb  oHmt  hM  iu>«r  b«(B  vhall/  tiuiagcA  :  tli«  tw«  parta  immadiatety 
aaiaod  m  axaiaii  Unt,  li*>u|[  rnlapMd  to  the  noond  voliunn. 


nU 


nuum. 


tioofl  to  rodnoo  eognition*  of  ororj-  ordor  to  thoM  of  tlis 
simplest  kind ;  i»nd  su,  tiiiailj  to  make  uppurenb  the  com* 
moa  nature  of  all  tboogbb,  aad  disclose  iu  ulUoiAte  cod. 
stiiiK^ntn. 

Wbila  these  ncalytic^  pnrtA  deal  with  the  pheRomenn  of 
intelligfiiioe  enbJoctiTely,  and,  as  a  necesqary  oonscquence, 
are  confinwl  to  human  intcUigonco ;  the  synlbBlJoal  parte 
deal  with  the  phcnoinenft  of  inUslligeooe  objectarelj,  and  w 
include  not  hatBOD  intelligence  only,  but  intetligeure  under 
evi'ry  form. 

Tbe  Guaenl  Synlheaia,  sotting  out  with  an  abstract  statA> 
ment  of  the  rotation  subsieting  between  every  living  organ- 
inn  and  the  cxtomal  world,  and  arguing  that  all  rital 
action*  whatever,  mvutnl  and  t>odily,  tuuiit  Iw  i-xpresuble 
hi  UtratH  of  this  relation ;  proceeds  to  formulate,  in  such 
terms,  the  succQssive  phaaoa  of  pro^reasiog  Lofe,  coasidored 
apart  from  onr  conmntional  claHificotions  of  them.* 

And  iiw  Specitil  Synthesis,  aJtor  exhibiting  thai  gnulual 
differeutiattoa  uf  the  payohical  from  the  physical  life  whiolu 
accompantoa  the  erolulion  of  Life  in  general,  goM  ua  to  d»^ 
ntlop,  in  it!t  spplicntioa  to  jMyobicul  life  in  particular,  tin 
ditctritio  which  the  previous  part  sota  forth  :  dmicribing  the 
nature  and  gpoeata  of  the  difforent  mod««  of  Iul«lligeuc<r,  ia 
tonnii  of  the  relation  which  obtaitu  between  inner  and  oaUd 
{^Domensk.  I 

An  may  bo  snpposod,  the  analytical  divisions  are  mnob] 
leu  readable  than  the  aynthntical  ones.  Hence,  while  all 
who  are  aocustomed  to  studies  of  an  ahglract  character  are 
reoommendi-d  to  TdIIow  tli(<  order  in  which  the  p*rt«  Ktond, 
M  Imag  tliat  moat  conduoiro  to  a  clear  understanding  of 
the  system  in  iu  eosemble ;  those  who  are  anfomilior  with 
mental  philosophy  may,  pcriiape^  more  adrantogeooaly  begin 
with  ParU  IU.  and  IV.  t  retanuog  to  Parts  L  and  U. 
iliODld  they  feel  sofficiectly  int«rssted  to  do  »o. 

*  Ap«Muiiio(tlMP<irt  UiMdMoribad,biio«HitbodMiafl«Prtei^lM 
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BospooUag  the  nxcontioD  of  bho  m>rk,  I  nay  uv  tlmt  in 
•Qodry  ynya  it  Mia  macb  short  of  my  wi»hiiH,  There  utq 
pUcM  in  wltidi  tbo  nrgamenc  is  incompletely  nam«d  out ; 
pUom  ia  which.frotn  infulrqnnU)  nxplaaatioD,  there  ia  an  app** 
nut  iooongniity  betwreea  tke  Btatemeata  tfaiTO  mbdo  and  thoe* 
raailu  ttUftfrlittro;  atiH  than  wo,  I  fear,  places  nhcre  Uie 
furtn  of  RXpresaioD  la  nut  eo  prnciM  as  it  ahoold  bo.  A<1<1 1» 
which,  that  m  trcatioff  aiider  nercra)  acpnrato  aspi>ctti  a 
■ubjeot  so  «St4Hii|iv«,  1  have  perhaps  erred  in  ntteinpting; 
ton  aiiu:h ;  aod  baro  ito  duvvtwl  ii(.'it]iur  Uwaght  enough 
nnr  irpace  cttongh  to  any  one  of  the  noTonU  nspeots  under 
whiob  tha  subject  ia  prvMrotW. 

While,  however,  I  atn  consoioaa  lliat  thu  work  cootninii 
many  tnon  trnporTociioiui  Uiao  it  would  have  done  had  it« 
aaypti  bora  more  limited  and  its  slnboration  longer,  I  wontd 
i  he  issue  of  it  in  its  pre<«oiit  form  on  acnral  grounds: 
'i[i  iho  gronnd  thai  tt  is  atmost  useless  to  wait  until 
any  organised  body  of  thooght  baa  rcachod  its  full  devvlop- 
i7cut,  whit^h  it  never  does  in  tho  courso  of  a  singlv  Ufe; 
partiy  on  Lbu  ground  that  il  ia  next  to  irapo»ail)le  for  the 
writer  of  »  work  like  thi«,  to  duipooHO  with  the  aid  of 
oaadid  critiouiin ;  but  chioflv  on  tho  ;^und  that  tho  gpn«>ral 
truilm  eoundatod,  b«.'iD>{,  aa  I  buliofu,  both  new  and  im- 
portanb,  it  seemed  to  me  undesirable  to  delay  their  publini- 
tioa  with  Iha  view  of  by  and  by  preeenting  them  in  a  mon 
G&Uh«d  gniio. 


For  the  fiotoewbat  abrapt  termioation  of  the  work,  my 
apology  muit  bo,  that  (liHturln.'*!  bnallh  has  obliged  me  tu 
desiat  from  writing  a  "  Summary  and  Conclusioti/'  in  whicb 
I  poipoHxl  to  bring  tho  Hororal  linn  of  argument  to  s 
focoa.  I  groatly  regret  this;  not  only  booaoM  the  bamiouy 
that  may  be  ahown  to  subsist  between  the  doclriam  elabor- 
atod  ia  the  respectiw  diviaioos,  is  a  strong  confimuktion 
of  their  truth;  but  becaoao,  in  the  abeonco  of  ozplaontioo, 
wiaA  atiBOoderataading  may  arise  ooacerntng  the  implica- 
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tions — oDtologic&l    aai    oUbet — which    maoj    will    think 
mauifpRt. 

It  may  be  well  fortfafir  to  my  (hat,  originally,  I  had  in- 
tonded  to  odd  a  fiflh  diviaioti,  which  should  include  soodry 
dL-diictioDS  and  speculntiona  tlint  could  not  propurly  be  em- 
bodied in  the  other  diviHions.  Bnt  before  beinff  comptrllcd 
to  do  K>,  I  had  decided,  that  ai  this  fifth  dirieion  wru  not 
etrictly  necessary ;  mai  as  ecrUin  of  the  soggestions 
contained  in  it  tnigrht  prejndim  some  ftgainst  the  doctrioea 
donikiped  in  the  others ;  it  would  be  better  to  withhold  it— 
ft  asy  rate  for  th«  piwnnt. 


Afy,  18&r>. 
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(  1 .  The  lowest  naimjil  nod  tbe  highoet  animal  present  no 
oontmat  moro  striking  tbaa  tlinl  between  tfao  smnU  Mlf-mo* 
liility  of  the  on«  an<l  tiie  gmtt  ftelf-tiioliility  of  the  other.  A 
monAtl  [NMuing,  apparently  wilh  sotuu  ruiiiJitj,  ftcrosa  the 
field  of  th«  aui!Toiioope,  reall;r  advnuces  with  extreme  slow-' 
new;    ita   TOlocity,   uufxitj^geraled    by   combined    Icusea,'. 
being  abont  tliat  (^  the  mioiito-band  of  n  waUh.  The  par4« 
of  a  disturbed  8es>ni»omone  draw  thcin»elves  together  with 
ft  apcod  wbidi,  Iboogh  imnumMly  grentcr  than  that  of  a 
Doaoid  throagb  tJic  water,  ia  iniiignificftut  aa  measured  by  tbo 
tpvoil  of  inoat  tcrreatriiit  and  aertat  cn^iilttres.     Comparing 
the  moToments  of  Pntotoa,  or  of  Zoophj/lct,  with  tlioso  of ; 
Birds  that  koqi  pnco  with  milway  braina  or  thoM  Uomnals  | 
that  gallop  a  mile  in  a  minitto,  tlwir  lucomotiva  powon  Mom  | 
scarcely  apprwiablo.     Masses   being  suppoiod  wjaal,  tlw 
qnuiliry  of  motion  geiipraled  in  the  laxb  cose  opprondiGa  »] 
tuilliou  times  tlint  gc-QCrat«d  in  the  ftrst. 

ContniStaof  tUia  kind  exist  within  each  great  divi»on  of 
tlto  nnimnl  kingdom,  as  well  oa  in  the  animal  kingdom 
takou  aa  a  whule.  The-  aub-kiogdom  AnaiiloBa  shows  us  an 
inuDeoita  dtOi'rotKO  botwoon  tho  sluw  crawling  of  wonns 
and  qnick  ill^ht  of  insectsi.  Among  MoIIualu  Ihn  xlnggiiih- 
-  DMa  i>f  the  TvnUaia  is  no  less  marked  than  tlio  activity  of 
the    Oephainjvtda.    Aj>d  betw(>en    the  inferior  or  water- 
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brt-ntliinf;  Viniehratit  and  superior  or  air-bivBtliinjf  Vfrtf 
brala,  tlioro  is  ah  tx^nall/  conspicuoiu  uiililconcss  in  eaergj 
of  momnont. 

This  M>ir-molii1ity  wliii-li  by  its  ^mttrr  ninoiitit  gx'oenlljr 
(li»tingiiif1i(-!i  liiglicr  aniinala  fVoin  lower,  and,  indcc-il,  entcra 
largeljriuLo  our  conceptions  of  higher  nmt  lower,  is  di»plnyvd 
in  s«vent1  ways.  Wo  bco  it  in  the  rhangi'fl  of  altitude  ihnt 
ore  mado  without  inoving  tho  budy  from  plaoo  to  placir. 
We  SCO  ti  in  tbo  traiii^fcrvnco  of  tho  body  ns  a  whole 
tbrongb  epooo:  coii.<idiTing  this  tmniifcronco  apart  from 
external  rraistances  orercome.  And  we  iiee  it  in  the  ove^ 
oomtng  of  resistaDooa — both  those  of  taedia  and  ll>ose 
due  to  gravity.  All  tlirso,  howover,  are  nanifciitiilions  of 
ono  ability— Ibo  ability  to  gvncmUt  a  force  which  <^lher 
bIuiws  ilsetf  aa  ntomontum  or  would  gencmto  moincuttim 
bat  fur  a  oonntcrlkaLuini)^  fonro.  And  it  iS  in  this  gf^nrml 
form  tlint  w«  are  here  concerned  with  this  ability.  We  have 
to  con  tit  III  plate  the  iuTcrior  aniinalii  oa  being  grnorators  of 
very  sinall  qtuintitioa  of  actual  or  potential  motion,  and  llio 
highr-r  auitnala  as  being  gcucralurs  uf  relatjv«ly-iuiinetllie 
quniitilies  of  actual  or  poti;iilial  motion. 

^  2.  With  what  internal  differences  ore  tbmo  dilTcrenoea 
of  cxteruul  manifeslation  connected  T  No  douht  with 
seTernl.  An  actiw  organism  contains  WTioog  appliaotwa 
no  one  of  which  can  bo  spared  without  groally  diminishing, 
or  qiiiut  di-Htmying,  it4  activity. 

ir  ibo  alimootary  aysten  b«  iDcapocitatod,  there  mast  prc< 
si'Dtly  rcault  a  decreased  power  of  generating  niolion.  from 
lack  of  the  materials  whence  motion  is  ohtuiued  ;  nod  hencu 
the  &ct,  coiupicuoait  llirunghout  tho  animal  kingdom,  that 
along  with  mneb  locomolivo  notiv-ity  tboro  goca  a  devcIujK>d 
Kppiutilutt  for  talcing  up  nutriment.  It  U  nuinifest,  too, 
that  there  cannot  bo  grvat  aelf-mobility  nnlras  the  absorbed 
malMiala  or*  efficiently  dislribnted  to  the  orgnui  vhicb 
tmuform  insetuiblo  motion  into  Bonaibhi  motion  j  and  thga 
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ft  happens  tbnt  na  vre  aacend  from  L-rrntarM  whicli  motv 
little  to  mmtan.-*  whidt  mora  macb,  we  meet  with  a  mora 
r  i|   Tnit«n)jir   syBtpm.     SiinilaHy  willi   tlie 

I  _  -. .  1. ;  .  j  ,...tiug  from  tiw  blood  ttiv  Mubniauas  thftt 
h«vo  gelded  up  tlieir  conlainod  moLJOD.  If  UiP  lilood  be- 
comes  cbokml  wiilj  inert  matter,  tbero  noressarilj  n-sulls  a 
dfcmwrd  gcni-^ls  of  motion ;  and  tlicrvlbro,  aa  «ro  see  on 
compuing  inactiva  witb  acttro  aaiojulu,  Lho  exaltation  of 
r  piintisl  by  thw  duvrlnpmcut  uf  dt'pnniting 

f.:.^- ..      dourer  U  it  tbni  the  produrttou  of  mucli 

mutiiiD,  and  tJio  rcKiatai)C«  to  llioac  forces  wbich  antagonixe 
muttoa,  imply  parts  capable*  of  bc-aring  great  Btroios — 
massuaof  doiuxi  Iiesdo  sncb  as  is  viTt«l>nitA  uuinuda  form 
booua,  aiid  ill  iuvcrtcbmto  auimiilH  form  dortcal  fnnui- 
wurlu ;  and,  accordingly,  tis  wo  uoend  from  cnntarM  that 
iirt-  iui-rt  to  crcviLuTT-ii  tluit  are  Tivaciotis,  we  advuico  &otn 
W'  nk  to  strong  ikuli'tonii,  inlomul  or  cxU-mnl.  Above  nli 
it  is  Btlf-Gvidunt  tbnt  ulong  with  locomotive  activity  thero 
mu>t  exiat  thoso  coatnctile  organa  which  are  the  imme- 
diate morcm  uf  tho  limbs  atid  coa^oqiioully  of  tbu  body  j 
and  hencfl  the  dinxt  rosnoction  between  nbsonce  of  man- 
oolar  ■1  -  md  fxtmiii^ly-amnll  aolf-mobility,  ni:d  lho  diruot 
KWii  tweou  dcvi-lopiucnt  of  the  muscks  aiid  much 

;:-mohitity — connections  to  direct  aa  to  make  it  at  fint 
i.-ii!  'u  :    '^    '  rliu  geoesis  of  motion  vsriva  u  tbo  mti»> 

Ci.l..f  .If.'       _  .1.. 

BeiDOtoly  di^pvndent,  bowowr,  as  thd  g<rnoeis  of  motion 
on  digtwtiw,  vnacnlor,  raaptnUory,  ar.d  -I'l'  I'lnrea; 

d  unioedintvly  dcpcnd«Dtaa  it  i«  on  ci<  '  stmc 

;  ila  most  important  dopmduuoe  remnitw  to  bo  named. 
oil  of  tbcae  applinncoii  tttken  togrljier  cnu  do  iio4hio|f 
ChttmHlnis.     The   muscles  ore   but  iustnunent*,  which 
poMriro  ontil  ihuir  power  ia  evoked  by  the  alj-uctare 
liicb  nitcn  tli«m  i  and   thit  qniiniity  uf  inotioti  Ihcy  Ihsn 
vv   oat  vuriea  aooordiog  tu    i\w  dcniniid    mailo  by   thta 
citing  and  ootttroUing  Ati-nuturo.      In  other  worda,  tlu> 
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initmur  or  primftry  generator  of  motioD  is  the  KeiToaa 
System.  Wbcre  then}  is  extremely  little  povror  of  gonofaU 
ing  motico,  na  among  tJio  Protoioa  and  tbe  inferior  Oa»ls»> 
terala,  tliere  U  no  Dorrons  eastern.  Where  aotiri^  bagiu 
to  nhow  itself  a  nerroos  system  begins  to  be  visible.  Aad 
vh«re  the  powor  of  self-raovomcnt  is  great,  tlio  nciroas 
system  is  comparatively  woll  developed.  Tbuugb  tho  uns* 
eolar  ^stom  aim  bocomes  iMger  and  bett«r  orgnuizcd ;  yet 
tho  (joaatity  of  motion  produced  is  fundamentaUy  related  to 
tlio  di'grco  of  nen-ous  development.  Kot,  indred,  that  it  vt 
ao  related  with  anything  likci  nnifonnily:  this  we  sluUl 
{>resently  see  that  it  cannot  be.  But  it  is  so  related  more 
nuiformly  than  in  any  other  way.  A  few  typical  oontra«la 
will  show  this. 


}  3.  The  ahteiK«  of  mMWimnntts  renders  detailed  com< 
pariton  nmnng  the  vnriona  cIttRsos  of  itoUuaca  unKalisfactory. 
On  putting  bide  by  side  ths  extreme  terms,  boworer,  w* 
Cad  au  unquestionable  diiTeronce  in  the  proportion  betwaen 
the  nervous  eyxtem  and  the  n.«t  of  the  body.  Ilie  Redeotaiy 
Asoidians,  which  do  litllo  in  tlio  way  of  moving  beyond 
occasionally  contracting  themselves,  severally  posseaa  only 
a  single  small  ganglion  with  ita  fibres;  but  Cephalopods  of 
the  dibranchisto  order,  which  ore  active  rreaturcs  that  dart 
throDgh  the  water  fust  enough  to  catch  fish,  contain  maases 
of  nervo-tissno  that  bear  much  larger  ratioa  to  their  tote) 


It  if  with  anntituKo  animolit  os  with  inoUuscoas  animol^^ 
we  have  no  d<'li»ite  ctitimat^s  of  ibo  sizes  of  their  nervous 
BystoniB;  ami  lieuoe  cim  bring  iu  ovidence  only  tiir  marked 
diflorcncos.  As  before,  the  extreme  forma  supply  these. 
Thtt  Hhigi^tsh  unnuloid  t>*pt.-»,  wlicu  coiitm.sied  with  tha 
•nergxlir  kindo  ot  Antmtota,  j>n>».-nt  di'cidtd  deficiencies  of 
lU)rva-«nbi Lance ;  ami  even  hotwivn  such  iL-as-romoto  orders 
aa  thn  tuliicuioun  Annolids,  leading  stationary  lives,  and  tho 
decapodous  CriM'Acea&s,  Wading  aotivn  Iivm,  •  kindred 
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d'Orrciica  may  bo  ufuljr  Mscrtod.  There  «re  sIm,  in  lomo 
•oauliMC  typoa  contnutA  betireen  the  nerrous  syotem  io  tha 
bucUr*  sti'l  V-iiTC!  Htagea  of  the  samo  individiml,  lli?  feobly> 
moving  cntcrpillor  haa  bat  a  stnaU  norvoos  ^st«m;  tho 
buttrrHv,  Willi  its  power  of  TigoioaH  flight,  luu  a  rcUtiralf 
largo  one;  and  during  tbo  itilentiediat«  pupSi^tAte,  in 
wi.:. ).  'Tin  orgitnizntioo  is  being  adapted  to  this  okiri  vivo- 
L  II  mpid  gron-lli  of  the  nervoos  ^stom  ma;  bo  tnocd. 

It  ia  in  the  VerUbrala,  however,  llvit  thu  moHt  striking 
triilenre  niMts  as.  AMordiiig  to  LL-nr«t,  the  nvcnge  ratio 
of  iliD  brain  bo  thu  body  ia — in  finliiM,  1  to  5,666  ;  in  rup* 
lil^'^,  1  to  1,321 )  in  binla,  1  to  212;  nod  in  mftmmftla,  1  to 
iOG.  Now  though  (Jtuae  can  be  bat  rode  approximatiunii, 
■inco  them  are  gre«t  diOorenccs  within  each  class,  and  siooe 
tlie  ratio  of  the  brain  to  tbo  body  is  not  tho  ratio  of  the 
whole  ncrtouB  srstom  to  the  body;  yot  tho  rc'l«!iott»  ihoy 
bidicQU  an  0ub»Uuttall]r  true.  Were  tho  wi>ighl  of  the 
Npinal  cord  and  the  ocrvM  added  to  Ihnt  of  tJio  brain  in 
nco  caae,  tho  BtrengtbA  of  th«  oontmsUi  wonld  bo  connidcr- 
olily  diminiwliod ;  but  tbe  coutnst«  would  alill  be  strong. 
And  with  thorn  there  go  the  strong  contrasts  betwittn  Uw 
LJKtivitim  iu  tho  n>apocti\-o  cUsaes — tbo  Fishes  tluil  Awim  in 
rt  tnediuin  of  their  own  spcciSo  gravity;  tho  I<4-ptik-d  ut 
which  ibo  higher  bavo  to  snpport  tho  weights  of  their 
bodioa  u  tboy  movo  aboat  ovvr  the  land,  but  cannot  do 
tbU  for  lung  togMber ;  thu  BinU  and  Mnrnmala  that  ore  io 
ooiutnat  locouotioD,  often  at  high  velocitiea.  Itere, 

too,  tho  allegcd  connection  is  rendered  the  cleer«r  by  the 
approxinialu  uuif»nnity  of  the  relative  amount  of  moscle. 
llio  weight  of  mnscle  in  a  fish  forms  something  like  as 
a  part  of  tho  total  weight  m  it  does  in  b  reptile— 
rhaps  a  Lsrger  part ;  and  a  ntptiln  is  seorcely  if  at  oU 
inAtnor  to  a  bird  or  a  mamnul  in  the  proportion  of  contme- 
lissoo  it  pOHauoBM.  Hence  it  beoonies  manifest  that 
Itsponsablo  as  is  oontnotile  ttssne  to  tbo  genesis  of 
iDotioD,  its  qoanti^  does   not  .detemtino  tho  qtiantitj  of 
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motion  gciunvt«d.  Wbereas,  cotwitbetaudiiig  t1i»  nmay 
complies  ling  circumstnncos,  a  genLTiil  reliition  between 
qoaatttj  of  nerve  luid  qnoutity  of  motion  is  traceable. 

Tlurro  mm  Rpecial  cases  which  tllaEtraU  this  relation,  t 
nay  nnme  one — the  caae  of  tbo  rorpoi»c,  A  Porpoise's 
brnin  exceeds  greatly  in  sixe  tho  bmius  of  otbor  Mamm&la 
thnl.  havo  bodioa  commensonite  with  ita  own,  except 
that  of  Man  and,  pcrlutps,  that  of  the  Gorillii.  Such  a 
stnictnro  in  a  crcsldre  huulinf;  eo  Rtmpio  a  life,  is  a  aeriona 
diflioalty  in  the  way  of  onri^nl  tntcrprotations  ;  but  is  quite 
in  harmony  with  thi-  intorprutntion  hero  giruo.  Porpoises 
accompanying  n  sbMrn^vessd,  gambolling  and  making  ex> 
ciirxionti  on  eilhrr  side  withont  apparont  effort,  prove,  by 
keeping  up  fio  high  a  velocity  through  so  dense  a  medium, 
tbtit  their  motor  enorgit's  are  eaonnous. 


^  4.  A  clomr  pxamination  of  tho  fuctH  soon  rovoals  the 
i&<iufiicionC!y  of  tho  foregoing  gomTnliwition.  Deep  oa  is 
the  conniM!tion  between  norrons  dnrclopmrnt  and  loconwtiva 
activity,  furtlwr  comparisions  show  tliat  it  is  oomplimtod 
with  some  other  cuuncction  srarMly  leas  radiml.  If,  other 
tlttngi  Iwing  equal,  tho  qnantity  of  motion  gtmented 
imried  directly  a^  tho  quantity  of  nervc-tistine,  then,  in 
oreatares  constitatioiinlly  alike  or  but  Utllo  diuimilar,  a  m 
tolrrebly  comlant  ratio  would  cxixt  betwnen  Uio  nwM  of  fl 
(ho  tterrons  system  and  the  mass  of  the  body :  supposbg  ™ 
tJto  body,  whether  Urge  or  small,  to  bo  earned  from  placn 
In  place  with  equal  velocity.  The  ratio  is  for  from  ConslAnb 
bowerer. 

A  borso  gallops  much  fast«r  than  a  man  runs ;  and  a 
borse  in  ordinary  work  daily  tnora  his  body  Uiroagh  a 
■pace  grvati-r  tluin  that  throogh  which  a  man  moves  hts  body, 
or  gmter  than  that  tranRpofdtion  of  his  body  whtoh  a  man** 
daily  lahoor  is  equivalent  to.  Hence  were  thero  a  simple 
ri'hition  between  amount  of  nmre-tinino  and  amount  of  mo. 
(ion  tfvolvedj  a  horsOj  which  weighs  some  seven  tiines  as  mi 


nil  KKBTOtTS  STSTBK. 


r 


H  ft  niKn,  HboulJ  tisvo  s  nerroiu  B;r"b>m  st  lout  semt  timea 

ulH.>nrT.  Icstotul  of  Uinit  bos  &  liglitor  QervoaasvaUini.  lU 

lin  woiglislmtoum  onou&cm;  nod  were  ita  ttpinn] 

Ecord  ndOed,  the  total  v    ^      vootd  probably  not  exceed  two 

potiiida.     Bat  a  m&D'a  brain  sod  nijinnl  L-ord  weigh  betwe«in 

.three   and  four   ponndft.     Thaa  ibo  horw/s  oorabro-spinal 

'  luciii  u  bat  oQc-tcnlh  of  wIiaI  ic  nliottM  bo,  ware  tbi»  roUitioa 

Uwt  only  oaa.  Slill  cleuror  is  tluj  pnrar  that  tbsra 

I  MiDD  ottwr  roUiion,  when  wo  svoid  modiiying  caoEos,  by 

keontjMuiog  utunAU  of  Uia  nine  geana,  or  species,  bot  of 

Ldiff^rcnt  snes.     llie  varieties  of  doga  EDpply  good  illuHUa- 

[lions.   A  newfoandlftnd  aod  a  spaoit;!  aro  aliko  in  orgniiiia- 

'  ttoD,   food,   tempcnilare,   rcspirulios,   && ;  itad   tUi-y  ikre 

approxiniatrly  alike   in   tboir   powers  of  locomolioa :    tbo 

;  ftdnmtagv  bning  on  tbo  «ido  of  tlie  larger  of  the  two. 

Were  gvDcsis  of  motion  measured  by  quantity  of  nerve- 

ttsane,  &  newfoiindluid'it  oerebro-epinal  axis  sltould,  lliere- 

furc,  expotil  in  size  that  of  a  spamvl  as  mocb  as  a  ncwfonnd* 

laud'n  body  ozcomLi  in  I'lxo  tlutt,  of  a  npauivl.     But  it  by  no 

miiaaa  does  so.     Wlnjc  considembljr  larger  abeoIuU-ly,  it  is 

mach  ss>a]l«r  relatirel^r. 

CaascqutinUy,  we  must  say  Uiat  though  the  nciroui 
vyatetn  is  Iho  initiator  of  moLion,  and  though  Uiere  is 
oridratly  aoai»  rehition  betwoes  degree  of  nerroos  develop- 
muat  and  dvgn-o  of  motor  eni>rgy ;  yot  thie  relation  in 
ioTotved  with,  and  obscured  by,aDoUiier.  Let  ds  ro>«xaniino 
Uie  Acta  in  aearch  of  it. 

f  fi.  In  what  other  way  than  in  rehilive  foidilenwn,  do  the 
motions  of  inftrior  crvatoree  difTer  from  those  of  superior 
enMlnroflT  'J'hcy  difler  in  n-lacivs  Biniplicity.  AnimaU 
that  are  bat  UtUo  evolved  ptirfonn  sctioua  which,  bestdea 
bdug  slow,  are  few  in  kind  and  serendly  uniform  in  com- 
7  Animala  lli&t  are  much  evolved  perforin  actions 

-i^dfis  being  rapid,  are  nnmerousi  in  kind  and  S4V»- 
tally  involrcd  in  composition.     The  movements  in  the  one 
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oaM  uru  smull  and  homogonooua,  aud  in  the  ottuir  auw 
f^'tit  and  bet«rogc noons.  Knck  eDb-kin^om  of  ""*"*nlii 
exoniplificH  this  second  general  reUtioD,  on  much  u  it  does 
tlieflrst. 

Humblo  Mtillnsks,  UIco  tho  ftx«d  Titntcata,  dispUj  Hcaroo^ 
aoj  OiUM|^  lM>yond  those  required  to  contract  ibeir  bodies 
when  dtcturhed  and  afWrwards  to  onfold  thetn.  Dnt  in  tho 
big)dy-orgatut«d  CnUle*fishe8,  besides  thu  mpid,  quick);* 
varied,  and  wcll-adjoftted  moTemonta  cxliibilod  in  tho  par. 
ftuit  anil  eitpture  of  prcf,  wo  have  the  namorooa  and  com- 
bined movements  of  ibo  suckcred  nraa,  nsed  not  only  for 
prabunsion  hat  occwtionally  for  travelling  orer  solid  surlaoea, 

Tlio  Annulota,  incladiug  with  them  the  Anmiioid^  supply 
a  liko  gcDcnl  contrast.  Between  the  uniform,  Utlle-Taried 
motiotu  of  a  NvmortJne  vorm,  and  the  RmltifDnn,  varionaly- 
combiued  motions  of  tho  Crab  or  tho  Spidor,  tho  difforence 
ia  panllelud  by  the  difference  in  ntTVOua  orolution.  And  a 
hko  atmctural  contmst  accompanies  tho  contrast  bolwoon 
tli«  few  simple  actions  of  the  catiTpillar  and  tho  nnmsroot 
complex  actions  of  tho  batti-rlly. 

But  ll»t  heterogeneity  of  movement  incronace  along  vith 
relutiro  eizs  of  tho  uerrous  system,  is  best  Hhown  by  com- 
parisons among  Terlebrate  animals.  Progrtist-ing  by  alter- 
nitto  oootrnctions  of  tl«  lateral  mujAcles,  and  op(ming'  its 
jaws  to  tnkd  in  food  and  water,  Uto  Pi.fli  udib*  to  those  littld 
vise  but  those  nuduktioDii  of  the  fins  and  toil  thAt  serre  to 
bnlnnce  and  turn  it.  A  Boptite,  using  its  limbe  in  the  wat«r 
or  on  land  or  both,  p«irfortas  muscular  actions  oonsidi  ntbly 
nwre  voriod  and  more  combined  j  bat  still,  actions  tlutt  aro 
dinotod  to  comparatively  few  voda.  An  ordioary  Hammal 
•ihibiU  iu  the  ohase  and  destmotion  of  prey,  tn  tho  making 
of  borrows,  in  tho  roaring  of  young,  in  tho  Uying  np  of 
food,  a  greater  variv^  of  actions  that  are  sovcrally  mora 
compound.  On  arriving  at  the  biphcr  Mommnls,  ending  with 
Mub^  wo  owot  with  motions  tJuit  are  almost  eoootleas  in 
Ibair  JandSf  that  are  sorurally  oomposed  of  naay  minor 
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motiona  nconrately  sdjnshxl  hi  tbotr  relative  f|nMilitin  and 
Hcowsiitmi.   kDil    Uuit    an   U>otnH.')v««    coinf>oiiii(Ii<<]   into 

to  muttircirm  objcrta.    And  ivtlli 
1-1  .       .  !.  1-,  -   .-  .;        J -nipk'xifj  in  the  motor  functions 
tliraufrhout  the    Vertebrala,   tiiere   goes  an  incromunt   of 
n'l'on  enilowment. 

TluM.  then,  u  tlio  secoaiMxj  oonDoctioa  wbich  traverstw 

coniplicatM  tlio  primary  connt-ctioii.    Wo  saw  tluit  went 

DO  other   rulutioa  than    thnt   bctwoou    iiiuiutity  of 

tiMutt  nnil  qitnntity  of  motion  generated,   a  Uorae 

liBve  n   fnr  Wger   cervoas  srstein  titan  a   Mao, 

tmul  of  luiring-  a  ainaller  one.     But  fioiling  that  tJicTO 

«1ho   a   relnlioa   betwocn   qnantity  of  ncm)>ti8Hao  anil 

:ik]ilcxity  of  motion,  wo   ore   led    to  expect   an   cxce|y- 

nMy  htr)^  nirrTona  systOTD  in  Ma»;  Aud  are  enabled  to 

itfraUuid  why  h«  baa  a  largrr  one  tJtuu  a  lloroe  baa.  More 

ions,  bocauno  not  iavolvud  with  irrelevant  difTerencea,  is 

ibo  ij]U)r]in;tAti(iu  thna  yielded  of  the  general  rule,  slrcndy 

iUaxtrnted  in  the  oaae  of  the  Dogs,  that  in  each  natarul 

grunp  or  order  of  Mamntnls,  tba  norvons  srstcind  do  not  in* 

ertuue  in  the  same  ratio  as  tho  bodw«.     Wo  will  glance  at 

nnuih»  illtBtmtioD  of  tliis,  Knpphod  by  the  PriiaatM :  specially 

iiutractivD  btMaoae  of  the  dguificaut  exception  It  contains, 

and  ffp*eially  hitermting  beanie  that  exception  is  famished 

)iV   ilUUlldDd. 

'Vhv  KmaJ]  monkeys  have  relotirely  very  largo  bmins-^ 
[ir^-rr  ivbitivi.Oy  than  tho  bmina  of  their  conguners,  in> 
clti'titi^;  f'ven  the  highosC.  This  connection,  p«r&ll<d  to  that 
pT>^>-i'iiii.-d  in  cbo  spaniel  and  the  newfoundknd,  has  a  pauvlle] 
explanation.  Thu  movcmenta  of  the  little  Capuchin  monkoy 
arv  i>-  tKrIy  o-t  Toriod  and  complex  as  those  of  tbo 

Iff".,:  '  :  and  heuoo,  in  ho  fivas  oirrvons  orolulion  li 

■i  to  heterogeneity  of  motion,  the  Capuchin  ahuuld  have 
.iiua  avHtom  diffii-int;  bul.  litllo  in  mze  fi-om  that  of  tho 
.  lU.     But  suKO  thptv  111  nl^n  It  relation  betwuen  quantity 
I     bf  fwrt-B  uid  quantity  of  notion  goncratod,  the  Gorilk'i 
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nervons  ijBtent  must  he  abtiulutolj-  ^'ntor  tbougli  nhtirdf 
emalliT :  kLicIi  wo  Bnd  it  to  be.  Belweuu  Uiu  Gorilla  md 
Miio,  however,  ilioru  oxista  s  ooaTcrse  ooatnist.  Hmritir 
ihitn  u  Mun,  itnd  moving  about  in  tho  traos,  a  GorilU  pro* 
1>hI>Ij-  gcDcrntcs  dailj  as  much  inolion  m  b  eavsgo,  or  oa  • 
ciriliuid  Inbourcr ;  and  were  it  tbo  solo  runcUon  of  nerv«. 
lissuo  to  originate  motion,  should  hftvo  at  least  aa  lai^go  a 
nerroDS  sjrstom.  Bat  tbo  nervous  sjstem  of  Man  ut  twioa 
as  b9sry.  Here,  therefuro,  all  other  relations  being  sub- 
stantiallj  tbo  samt',  nnd  the  physiological  processes  being 
approxJmat«ly  nltkv  iu  iIms  two  cnsoR,  tlio  r^ativo  largcnoea 
ot  the  human  nflrvons  ^tcm  stands  clearly  related  to  the 
roIntivijIy-enormoaB  complexity  of  humnu  actJons— a  cooi- 
plpxity  sbowD  partly  in  tho  more  compound  simnltaneoas 
norempnie,  but  mainly  in  the  oombinntion  of  sncocastvu 
mov«m(>nta,  simple  and  compound,  directed  to  remolo 
ciid&  •  _ 


{  0.  This  double  relation  mnat  still  be  taken  as  ap> 
proximato  only.  Seeing  tm  wu  did  at  tho  outset  that  the 
genOHis  ef  motion  depends  on  many  phyHiologicnl  conditione, 
of  which  each  ia  separately  Tariable,  it  is  manifiwt  that 
the  fundamental  connections  we  have  traced  most  huru 
Bondry  mioor  iircgiilAritics,  Without  treating  of  thcNe  in 
detail,  it  may  bo  well  to  instance  one— that  due  to  difiur- 
Cnco  of  bodily  tompontor*.  Birds  na  a  chus  are  more 
active  tltau  AlammaU  aa  a  olass;  and  though  many  Mammala 
go  thrfitigh  motions  more  hoterogoneoos  than  those  of  Birds, 
yt't  the  inferior  Mammals  can  scarcely  be  said  to  excmNl 
Uirdd  in  tho  hebarof^mity  of  Uieir  inotioos.  Noverthvlosa^ 
tho  nerrous  systems  of  Jlirds  aro  r\'lutivcly  somewhat 
amalk-r  than  the  norrous  systems  of  Mammals.  l*ho  uxplana- 
tion  is  tliat  Birds  Iwro  a  Itigher  blood-boat  with  iU  ocouo^* 
pauyiug  more  active  respiration — both  implying  a  grantor 
late  of  molocnhtr  ohongv.  And  a  gr»at«T  rate  of  mulecuhyr 
ahnnge  onablM  a  amollvr  ncnrona  system  to  grnnrats  an 
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■mntrot  of  motion  wliicb  wotJi]  r^nire  &  Iftrgor  nc/rons 
■yi'ii'm  if  tl)D  rntc  of  molccnlnr  cliun^  wcro  Ii.-vi. 

A  rurthcr  qitiitiryitig  fnot  to  bo  hoTi)  luimi'd  ia  tlint,  nil 
otliur  UiiuffK  Ix^ing  cqtuil,  Uw  power  of  a  ui>rroiia  systf^m 
ilnr-M  iKit  vuy  fexiLclly  aa  iU  utaBS.  For  rrosona  lh*t  witi 
'  nit[if«ir,  its  (>i6ciani:y  ua  n  motor  ttgi^nt  incrifUMM 

li.  ..  ......I.' IT  bat  Iiiglicr  ratio  tlina  tlio  qtiwititj;  of  matter  ib 

0<L>  II  till  118. 

But  alW  all  modifying  causca  have  booa  ftllowf^  for, 
llu!ni  ^uiniu  ■ubutntil.ially  intact  tho  fundwuuQtjLl  r(-ln< 
tiona  tet  fortb — namclr,  tbiit  wlicnivur  tnni:h  inntlon  b 
cvi.lruil,  a  n.-Utiri'ly^Urgo  ncrvouii  sjntcm  exisln;  thnt 
whimrror  llio  moUtiD  urrilvt'tl  tliougb  not  great  ia  quantity 
ta  bo(«rognii«oi»  in  IcirnJ,  a  relalively>large  oervotu  system 
fxiftji;  nuil  tUat  wbvrcver  Hie  orolvoii  motion  ia  both  f^itt 
in  qunntity  sad  bcterogi'Deuiu  in  kind,  tbo  Urgiwt  tiervoiui 
nyali-'UB  exist. 

§  7.  It  is  with  ili-libvratu  iulcntion  tbnt  I  bare  set  ont 
wifJb  Lliix  nnfamibiir  iui<l,  im  tmuiy  nill  think,  Bomowhat 
•tmngo  pnwc&Ution  of  tbo  liiot«.  My  r«a«on8  for  doing  no 
uv  flcvenil. 

Ono  of  thein  in  tlutC  we  are  Iiere  primarily  conopmod  witJi 
p«yohntogi(.-iij  pbcnomciui  na  pbonomcnn  of  KvoIutioDj  and, 
nudrr  tlu'ir  '>'  impts-t,  lb<'<(4>,  rednced  to  tbeir  lonest 

lerraft,  an  i  <  'in  tbu  contiuuoua  re*diatril>atioD  of 
Matter  luul  Motion.  Htiuce  ibo  first  qnntion  iWipevtiug 
tbo  niTToua  sysiom  as  atudiM  from  onr  poiul  of  riow  is — 
wiint  oru  ibe  lending  facts  it  prvHunts  as  fexpKSMd  in  tiTiua 
of  Uatt«r  aad  Motion  f 

Awitber  mu-<iR  is  tliat,  npart  from  any  doctrine  of  Evolu* 
tiou,  tmo  con  dubious  n-«{M!cttiig  [Mycbical  pheuomeiut  niuat 
tw  baud  on  tlw  facta  cxbibitod  tbrouglioot  «:g&nio  uiituni ) 
and  UiaC  tint  obove  stalument  dous  Utvrally  nothing  t>Uv 
Iban  QxpTOtts  tboiia  fiuita — axprositn,  tAO,  all  that  dimri 
indnotion  con  tvU  tu  napociing  tbeir  eesentiul  r«Ut4oui(. 
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Tlie  actions  of  all  or^nic  buings,  tnditdiiif;  lho«o  of  ovr 
owa  spectfs,  nrv  knuwD  to  n*  only  m  mottoiis.  Slintting 
out  our  tiifcrrtittnl  interpretnlion  >,  llio  leaps  aotl  cloul)Uii|j> 
of  tlii^  oHcitpiiig  jm-y  in  coidiuou  wilJi  tUo  varioosly-atUptud 
ukI  ni(>idl)''cliiirij^'d  nctiouB  of  tbo  pursuc-r,  are,  to  oor  pi-r- 
ccptions,  nothing  but  mowmvots  combined  in  ptuticnbr 
wajra;  ao«I  bu  too  arc  tliu  clinnp'v  of  «xiir<i>j<ion,  tom-«  of 
ToioOjand  rcrlmd  articulnliouHoruur  folluw^bciugn,  oa  wltit:h 
wo  pat  Hurb  liiddon  implkatiooa.  As,  tboa,  soieuce  reqnJTva 
uii  to  diMtiiif^iiiil)  tliti  facta  aa  actually  pi-pstnted  from  the 
«uppo9t(iouiJ  we  oi'dinarily  join  witli  tVui,  it  is  necdTul  to 
exUibit,  in  all  its  iiaki-dm*e*,  lliis  pritniirdiul  rotation lietwrnm 
tliu  cxlcntal  motiotui  und  llioir  iuU'ninI  uri^itittor. 

Yi;t  a  furUiL>r  reason  lor  setting  ont  thus,  ia  tliat  wo  ao 
OHcape  from  pro-conceptiona.  Those  who  bring  with  Huna 
to  tbo  inveatigntioD  of  psyobiutl  pbenom&na,  the  bypotbcMH 
that  bave  d(.-eccDdi.*d  to  ua  from  thi.'  past,  are  almost  atm  to 
be  more  or  lesa  biassed  tlicrvb;.  While  intending  to  aroid 
aasumpliona  ihty  aru  in  groat  danger  of  having  their  con- 
clusions vitiat«4l,  if  not  by  aoniu  ancient  or  mi-diieval  idea 
under  its  overt  form,  jret  b;  coroUartm  froni  it  that  hatu 
uuoblrusivdly  embodied  thumselves  in  uusuipuctod  pos« 
tuUtca.  Aa  wu  slial)  presently  boo,  oveu  phyaiulogists  havti 
been  in  some  niM-a  tbiiti  tniflvd. 

tioncv,  tb(!n,  without  at  sll  ndliog  in  qnoalion  the  truth 
of  UioMt  other  and  quite  diSiTcut  int<TprolKtiun«  of  ntTi-oun 
pbetiumetia  that  are  tacitly  expr«itM:d  in  unliuory  laiigQugi*, 
it  is  propt-T  for  ua  hora  to  ignore  thorn.  Betoro  atndyiny 
tbu  Ctcta  from  it  poychologicnl  point  of  view,  wo  hava  fini  to 
Btuily  Uiem  from  u  pliysiologicul  point  of  riow.  The  pri> 
mary  tnith  di^elu^cd  by  Ibe  facta  aa  ao  aliidi^nl,  is  the 
nniversaliiy  of  this  relation  between  tbo  dcgtvo  of  norvoiu 
evolution  nod  tbo  qtuintitjr  and  helerogi-uuity  of  the  pru- 
duC4-d  motion,  Wu  bow  poia  to  tho  aecondarjr  trotha 
■imifaitrlf  disuJosed. 


OEAPTER  n. 

TBI  STRUOrniK  07  TIIK  KERVOCS   BTSTXV, 

f  8.  Aa  ontlinft  of  nemma  stroctore  tnnst  preccda  • 
(li^tniliri  tuxoaai  of  it ;  and  Uifl  easfiottal  fkcta  bo  be  iDcli* 
catei  in  an  ontlinc  may  bo  bron|;lit  moat  clearlr  into  view  by 
oaoipftriDg  witb  ooo  Knutlin*  tlio  ncrrons  ersteme  poaseasad 
by  dilfitreiit  types,  and  by  dificrent  gradM  of  tito  B»me  type. 
Wn  will  limit  oar  compnnMiiui  to  tbo  tlireia  enperior  enb> 
kit>{;iii)iDa  ofonimiitti. 

A  mtnut«  nndulo  with  ilivDrgtnir  thrcnds  conHlitoLoft  tho 
rndimontary  ncn-ona  Hyxtota,  ut  cxixliug  in  Uio  luwest 
MoHusIc.  In  the  Luiiellibrnnchs  sevenil  titicb  minuto 
nndolM,  or  giia^lia,  &re  diatribated,  uanally  in  pairs,  in 
dilTrn'nt  part«  of  tliL*  bo^y;  and  beyond  tho  free  libnu 
wliicb  thuy  novomlly  (pni  c^  to  ncightmnrinfr  organs,  thero 
■IV  fibrm  by  nhit-b  tiiny  an  oonooctod  tngotbor.  Gastercb 
podii,  coRiiidcrably  higher  in  organizntion  mid  activity,  have 
marom  contren  amonjj  wLtch  a  conaidorable  boterognnoity 
i*  produced  by  the  greater  size  of  eome  ibaa  of  otJierii.  And 
)ir«id(f«  a  loc&l  intr^mtion  of  pairud  gang^lia  into  single  bi> 
tobed  frnnglia,  tiit-re  is  nn  adronca  in  gment)  intcfpntJoii, 
aliown  liy  a  rhixN'ring  of  the  more  imporunt  gan^flia  nbont 
ibu  head.  Tlie  CepU^Uopodit,  oud  expecialty  the  dibrancblate 
diviHon  of  tbcm,  in  which  the  moUuocoaa  type  reaches  its 
hif^lmt,  show  us,  carried  stiU.  I'urtbcr,  that  intcgmtion  of 
the  oenmns  system  doe  to  simple  prawtli,  joined  with  that 
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IntogrBtioD  due  to  ooDce&tmlion  and  ocalMcenco  of  tndcpm* 
duiit  c«nlroe;  and  tboy  also  show  as  tlie  difiurvnliatiutia 
iorolrod  b;  their  ohaogos  of  sim,  form,  noil  dislributiuo. 

A  delicato  cord  runuing  from  oad  to  ond  of  tho  body,  uid 
giving  ofT  Intcnit  fibrM  in  pun,  conttUtutos  tho  nvrrou 
Bjstom  in  the  lower  Annulota.  When  from  limbluM 
Annelids  we  pass  (o  the  Articnlnte  types,  compoeod  of  8(ig> 
monta  IxMring  limbii,  wo  find  t)ie  nervous  syitem  formed  ol 
m  soritia  of  oontrct,  ouch  Bonding  fibrea  to  the  diSiuvnt  orgnns 
of  its  own  sogmont,  and  all  of  th«ni  united  by  n  thiek 
cord  of  fibres  with  a  fused  clustor  of  eimilar  oentrw 
in  tliL-  huid.  In  the  higher  Arlicutaia  tbere  is  on  ioomsed 
rolativa  tizo  of  the  norvoiu  centns  aa  vompared  with  their 
oonofiotiDg  atruotnre* ;  an  actual  approncb  of  tfao  chief 
aeiTOUfl  ooDtnv  to  one  another,  botli  longiludiniiUy  aod 
laterally ;  nod  a  final  coalescence  of  them.  This  integration 
disclosed  by  comparisooa  of  lower  and  higher  types,  may 
aUo  be  obnerred  in  progress  during  the  derelopinent  of  the 
iudiWdiial  insect  or  the  individtud  cmatacoan.  And  along 
n-ith  advancing  growth,  consolidation,  end  combination  of 
nerroua  strocturos,  tliore  may  be  traoed  an  incrcuaing  an> 
likcnoaa,  both  among  the  central  masses  tht!m»lmB, 
among  their  connecting  cords,  and  among  their  divergont 
fibres. 

Such  traits  of  evolution  are  exhibited  tudtT  another  form 
in  Uio  vtTtcbmtounb-kiRgdum.  Ita.low(.-st  knonn  uiumbon 
tlio  AmphiortiS,  has  a  simple  crunio-xpioal  axis,  tlin  anterior 
ozlntiiiiiy  of  which  ia  not  made  appreciably  difl'oreut  from 
thu  rust  by  development  of  distinct  cerebral  ganglia,  and 
which  gives  off  lateral  uerroa  that  haru  but  minor  dis* 
siiuitorities.  Tbo  cycloKtomo  Ftsbca,  possessed  of  oerobial 
giMiglia  that  an  tolfmbly  uunifxat,  load  ua  to  the 
onlinary  fishos,  in  which  these  ganglia,  individually  modi 
larger,  form  a  olnater  of  mauw,  or  rudimentary  brain. 
Hvre,  however,  though  in  contoet,  lhi<y  prvsurvo  a 
serial  arraogemcnt:  their  nggrefjUioo  is  tittle  mora  thoo 
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t}uU  of  oliMS  linoar  enooessioD.  Bat  in  the  Ligheiit  (khea 
Offrtaia  tit  tlivin  wliicli  hnro  grCAtly  mcreosed,  overlap  the 
other* }  ntul  twd  to  to  fonn  ft  moro  compact,  w  woU  u  « 
larger,  aggrcgnto.  Sup<Tior  Koptilea  luid  Binle  display  this 
nJatiTB  iacretuo  of  certniD  of  llie  cliutered  gnnglia,  aud  oon- 
vKjoutit  obocarnltoa  of  tiio  rMt,  io  a  grentor  dogree.  It  i» 
carnod  atill  furthiT  Ui  tliv  iafurior  MammnU.  Frutn  them 
upwonU.  tbu  leading  chango  of  ncrvotui  stracturo  is  ua 
augi'  ti  of  tliii  two  hrgtMit  paira  of  tboso  oggrcgiitod 

Bi^vi  ..:tiia.     In  Muu  oiw  ptiir  liaa  bocome  so  enormoaa 

tliat  the  oljien  ana  most  of  them  hidden  by  it,  and  nearly 
'  in  it.  Along  wilJi  this  direct  tnt«- 

^ —  ..  lUcfc  goeeon  t1>B  indirect  iotcgratioa  coostitoted 
by  mora  iatimitto  aud  tnnltiplk-d  couuuctioDs,  Tfa4.-su 
w«    bntfa    1'  111    anal    tmoMVontu,      ^Vliilc    in    tlu> 

Ampkioiiu,  -...■  w ..iito-ipiDol  axia  coiitaina  but  a  pinnll 
prupurlioD  of  the  tuTVi<-liliri-jt  wliicb,  mnni&g  loDgitudiuallr, 
•erro  to  nntto  iIa  diflVnitt  porta ;  in  n  superior  vortobratt> 
animal,  iiueli  uniting  turvivtibroa  aro  among  the  clui.if  com- 
ponoou  of  the  cnuiu-njiiiml  axis.  And,  similarly,  whilo  the 
;Ati:r«l  halvcB  of  the  ctirebruin  aro  hot  Elij^blly  connoctix]  in 
F'  -  7  -uid  baro  conoi-ciiona  that  are  r  !  '- "-  'v  doBoioob  UL 
•tir  Mauinitbi,  tliiy  bvcoinOj  iu  '■-  ^t itaannala^ 

JDinod  Logetlior  by  a  liiudc  toasi  foroird  of  uiDitmarablo 
Uvanwhile  iiitre  have  been  oriaitig  difK.w 
itions  no  lasa  ooDspicuous.  IK-yoad  that  gt'ticial  udu 
<!oa  to  dorebprnont  of  iba  anterior  cad  of  the  onuiio* 
L^iaal  axis  intu  cerobml  gniiglia ;  and  the  further  one 
.of  lika  oaturv  whii:b  n»ull«  J'roui  tliu  rcliilivi'ly  -  enor- 
moaa growth  of  Aomo  of  thflao  t  other  diffurvotialiuna 
bave  butiQ  cih.  '■  '  '  iho  l»i--al  nidikonnuM  of  structure 
aiwaltonooui' 1.-  1.     A*  ttioy  cnbrga,  tlio  greater 

ganglia  are  rvndered  eziernally  diaaJmilar  from  thu  ra^t  by 
tha  fonnation  of  f^Jlda  or  ronvolutions ;  and  their  internal , 
porta  aeviraUy  arcjiiiru   di^tiuclivo  characters.     'Die  mmo 
thing   hoUla  of  Iho   peripheral  nerroos  syBlem.     Piura  of 
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oerrea   that  WCK  originiUly  almcat  nuifonn,  iu«  rmde 
nnltirorm   bj-  the  much  greater  growth  of  some  thaa  of ' 
othcre,  and  l)y  the  inacr  diEEcn&ora  thst  aocompanj  tltose 
ontor  didtTcnwM. 

Thia  cun»if7  survey  of  the  imroos  iystem  nnder  the 
Toriotis  forms  it  proMinit*  throughout  tlM  animal  Idngdom, 
safficM  to  hIiow  bow  itii  evoluliuu  coufomu  to  the  hms  of 
woloUoD  ia  grm>ral.  We  are  aho  tihowu  by  it  «iuit  hnro 
mora  imowdinlcly  conccms  us — that  while  the  rudiinentaty 
ucrvous  ayatotn,  couaiatin^  of  u  foir  threads  aud  minute 
centres,  ia  wry  much  EoittrreJ,  its  iocrvasr  of  rvlntivo  au&e 
iLud  incrOBM  of  oopiplexity,  go  himd  in  himd  with  iDcrrasod 
coooenlratioD  and  iDcreA«i>d  multijilidly  and  variety  of  cou. 
Doctiona.  Carrying  with  an  thU  geiieml  coiic^ptiuu,  let  ua 
now  study  it^  airucturc  more  cloevly :  oonaidoriiig,  at  lint, 
not  any  particular  forms  of  it  but  its  tmirersal  form. 


}  9.  The  nerrona  system  is  composed  of  two  tlasoM,  whk^ 
both  differ  considenlily  from  thoae  ootnpoBing  tha  rest  of  the 
organism.  Tbey  are  usually  distingnighcd  from  oao  another 
by  their  colours  as  gruy  and  whilu,  and  by  thoir  miuale  etruc- 
lurea  as  roHicDlar  and  Gbrooa.  Chctnicikl  nnalysos  have  not 
at  pmont  thrown  more  tJiaa  a  flickcriug  light  on  the  conati- 
CntiOD  of  oerTD>nuitter  in  guncral,  or  on  the  conntilution  of 
one  kind  of  nonrtsmatler  t»  cnntmsU^  with  llio  otiier.  All 
that  con  bo  aaserted  with  aafuty  ia,  tliat  each  kind  otmtaiua 
pboapbotio  fat«  and  proMin-mbstonoes;  bnt  that  ihoee  oon> 
ponenta  are  both  diHTcrently  distributed  and  in  diderent 
Mtntea  in  the  two  tisanes.  Let  tta  aoe  what  we  ant  told 
about  them  by  the  microscope,  aided  by  chemical  r9*KgoDta. 

Where  their  evolution  can  bo  tmood,  tlie  veeicles  or  oo^ 
paadvs  of  tbo  grey  timuo  apjiuar  to  take  their  rise  oat  of  a 
ailrogenous  protophum,  full  of  gmnuloi  and  coQloiniug 
Dodai.  Bound  these  uuchii  the  protophuin  aggrogatos  into 
■pbwoidal  masaea,  which,  becoming  aevemlly  inokMod  ia 
dulieato  mambniwe  (ia  maoy  caaea  inferred  rather  ilian  aveoj 
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■r«  so  mtule  into  nerre^pU-i.    Tlia  protmn-irobiitriTica,  thnii 

fin-rain^?  alike  thtt  chief  contoots  of  llie  ticrrei-'plls  and  tlie 

BliM?f  part  of  thi'ir  mittrix,  ia,  thung'li  con)*iilAk-il,  soft.     The 

iaUtit  imb('di]>-it  in  it,  both  within  itiiil  without  Uw  oolLs, 

Mt  of  fjitty  iniiltnr.     And  on  corapiiri»(j  tog^'lliiT  n«rv*. 

i>1la  in  (lifTiTcnt  Htagoii,  thfra   nro  seen  differences  tn  the 

■ilnon  nf  llic   gniuuli'ft,   iuilimtiu^  a  progivssire  meta- 

D«rpbo«ia.    To  comploto  a  gcncml  idcii  of  tho  gray  tiMiiiii, 

it  must  Im>  Adiietl  that  the  more  derelopod  of  tJieso  uncle- 

ratod  wlls.  nr  mTVc-oorpiinc'lPB.  givo  off  proceaaea,  asually 

bmuchc*],  tlwt  viiry  in  number  mid  dpproe  of  ramilication ; 

tHftt  txamig   tlw    r^irpiiHcW  ami   llieir  branchcta  arc  dia- 

•    '    -    I  cko  tormiiuitions  of  nervL><librD8 ;  and  thnt  vrhiln  in 

rvoua  ceotrea  it  ia  common  for  tltiMW  filtrea  tu  run 

dirc<etly  into  tho  ccIU  or  to  bo  continuonii  vritb  certain  of 

t'  'caacs,  in   otb^r   ntrvmiH  cfnijee   the   conw^ctiona 

I  fibrcfl  and  oclla  nrr'  rnrcly  if  ovpr  dirx-i't,  but  wbem 

thBj  exist,  an  node  through  the  reraote  Bab^miona  of 

bnmcliM  given  off  by  both. 

When  «i'  phM  to  th<^  white  or  fihrona  tisane,  no  mntt  with 
moUcra  that,  at  flrat  sight  appear  aa  distinct  from  the  others 
-■?  aA  in  mode  of  m  :  ul.      Thi<  filiroa  prore  lo 

lie  tiibe«.     Williii'.  ^-xiucly  deli'^Ate  lueiiibrane 

of  which  each  tube  ia  formod,  (hore  in  a  mednlLary  anbetaaoe  • 
or  polp,  which  ia  viscid  liko  oil.  has  a  pearly  \\\stn\  Ksd| 
CDiuiats  of  albumittoiu  and  fatty  aubnlnnc^a.  But  unlike  as 
tba  coounita  of  the  norve-tuboa  and  the  norve-cella  tbua 
npp«w  to  he,  a  car^fHl  scrutiny  dischiHca  botwcMi  thotn  an 
I'nn'atiiU  Vindhip.  For  imbcddi'Hi  in  the  pnlp  which  611a  the 
Uibi-  or  ■Iw'olh.  there  liea  a  delicaw  fibre,  or  "  axis-cylinder," 
Which  ia  coinpoBod  of  a  prrttciti-suhatance.  Thoug^h 
eluiaiimny  ainilar  to  the  protcin-imbiUincP  ooniained  in  the 
■o>llaof  the  vveicira,  tltii  is  physically  diffiTrent ;  sinox,  bi^idoa 
Ix'iDg  compiinilivi^ly  finn  or  aojid,  it  ia  nnifunn  and  con- 
tlooou*,  luittead  nf  kiriug  its  couiiniiity  liroltpn  by  Cab 
gmanUil.    That  this  central  thread  of  prolein-anbatance  ia 
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tlio  csMmtiAl  ncTVP,  to  wliicti  tho  sLmUi  of  mednlbirr  matter 
with  iU  tiurrutmdiiig  mcmliranons  bIiouLIi  aro  but  iu:coi> 
poriiift,  tii«r«  ore  sevenil  pi-oob.  Oao.iti  tbnt  iu  Uio  lower 
nnintaU,  as  well  aa  in  the  embi^os  of  the  liigliiM-,  no  mu- 
iliitlary  abeaths  exist :  the  ncn'e  coobisU  of  llio  itxi9'-('yliiiiti>r 
and  tta  protecting  toembnuio,  witkout  any  pulp  )pag 
botwoen  them.  AnolliiT  proof  is  tliiit  at  tbu  pcriplii-rnl  Ut- 
mmalions  of  avrres,  ovon  in  iiu[XTnnr  aotinaU.  iIm-  tm-duUiir; 
abralh  couiucmly,  if  ual  nWuys,  »top«  nbort ;  wliilo  titu  uou. 
ti«]  tbrond,  ooTttrcd  by  llio  outtinnoel  uiembnihi  !   i.r^ 

furtheri  and  ends  in  iJelicnU'  mmilicatiuDH  not  1  io 

distingviUinblu  iihtiaUia.  Aiid  a  further  pnwf  U  Mua  wliera 
a  DenrO'Sbni  nnitca  with  n  nnrro-n;]!,  the  mtxlullnry  aboath 
ceases  bcforo  arriving  at  ibo  placo  of  uiiiun  ;  wbilu  Um  axis* 
oylindur  joint)  the  vciuteots  of  tho  t-oU,  lutd  it«  protiMting 
rDcmbraneljoooiDOs  continuous  with  the  cell-n-ittl.  wW-n'  tltis 
exists.  Hoaw  condnditig,  as  we  aro  warmnlvJ  in  doittg, 
tJrnt  tbo  axix-cyhnder  is  ita  eaoe&tial  part,  wo  noo  Umt 
tho  mnltcr  of  nvrve<fibre  has  much  iu  commoti  vtith  the 
natter  of  nerro-vesiclo  :  the  diiTcn-nces  between  tltcm  np> 
potinnff  to  bo  mainly  that,  in  the  nerve-vesicle,  the  protein- 
(lalMlnnce  coatnina  more  wntor,  in  miugWd  with  fat- 
granuW,  and  funns  part  of  an  obviotmly  unHtublo  tuassj 
wherau  in  tlio  nerve-tube  the  prolein^substanve  ia  deoEer, 
and  iH  distinctly  marked  off  (rotn  the  tatty  compouudx  that 
■nrrouud  it :  eo  {trcsentiog  an  arrangemeut  that  is  relatively 
atable. 

What  is  tlio  meaning  of  this  diflorence  f  Bofure  seeking 
■n  answer  wo  munt  rememtier  tliot  compound  subelnuces 
iMiilergo  two  fiin<himonta]ly  dilTerent  kindit  of  motamorphmia 
•Hino  iu  wbii:h  thi'  oon)piiui>iit3  are  Home  or  aJl  of  tlwm  dia. 
iodatwl  and  duttribuled  through  surronnding  opAoo,  either 
apart  or  in  new  combiDntioos ;  and  ouo  in  which  ll»e  com- 
ponents, instead  of  being  dimtooiati'd,  are  merely  re>Ai^ 
rangnl)  so  as  lo  alter  tUu'  piir»nptilile  propcrtim  of  tha 
mass  withoDt  doalroyiug  ita  physical  contiuuity,    Tbo  first 
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m  can  doooaposttioii ;  tho  soooncl  {xomonc  tnLDsronoi 
ISoa*  Thruw  (bnni  of  cluuige  are  forlber  diatiugnished 
fa  Uib»  UutE  UiQ  ono  is  nauull;  accompaoiod  by  a  groat 
diflripatioti  of  motion,  wlivniM  tlm  lautioD  f^vun  ool 
or  (Akrn  ap  nlong  with  Uic  otlicr  ia  rvliliwly  uuigiiificuit, 
Tbrre   te   v^  '  rd  eontnuit.     Afirr   d<!cuin)i()^iti<>ii  tlio 

•ppttTDUtl  f     ,         'ta  mmob  be  reatiily  mutlo   lo  rt>!9iiiiie 
titctr  prerioos  relation* :  otUrn  it  a  impos&iblo  to  oambiuu 
tlian  i^aui ;  nnd  in  uinst  ntlifir  cusps  it  is  diHicuU  t/>  do  tlii:^ 
Bat  ID  niuiy  imitanceB  of  isotDchc  truu-HrnriiuilioD,  ivHump-^ 
bon   of  tlie    original   form  may   bo  produced    by  a  very 
HMwlerate  change  of  conilitioiu. 

Now  th«  two  kiniU  of  molooolar  cliAnge  tliiia  atmngly 
contnKt«d,  am  tbo  two  \uad»  of  ruoIecukLr  diange  which  wu 
liftvu  n.*nMD  W  unspect  nre  midergfrne  by  tbo  two  fimn"  'i 
D«m>iia  rontlrr.  While  Lhu  pmlcm-sMbsumco  uiin^liil  wiiii 
fAt-^uialcn  in  tlie  vesicles,  is  babiiunlly  dn.'oiupt>M<cl ;  tho 
pmteiii-suliBLaiin)  forming  tho  axM  of  thu  mTTo-llbros  i» 
faabituiUly  changed  Irom  oou  of  ilii  LHnmuric  ataLes  to  another. 
Such,  at  Icntt.  in  iho  auampljoa  here  tnado,  in  coufortoily 
with    Lbo  1  n  dniwil    in    the   Prinrljihn    vj  Bi'ifnyi/ 

(^  302)  i  wl.' .'  ■'.ii*  argued  Lhat  tho  propugittiou  of  iiuiliv 
cuhu-  tiiKlurliitucira  from  oue  place  in  an  or^uiiani  to  aiiuthur, 
Icoda  ao  to  modify  the  miDglcd  cfUoiibd  Nulntaucm  aa  to 
pnxlui^e,  liptwoen  tlw  two  phkotM,  a  form  of  colloid  that 
nudergries  isomeric  tmaefonuatjoii  whou  distorbcd,  and  cutii- 
mtuiii:ali<s  thft  diaturbaiico  ia  tiitdcrgoitig  tlie  tran^oriiuition; 
and  where  it  wiu  u^ucsl  that  this  easily-truusfontiaLtu 
oiilloid,  liaving  hod  auoh  a  chauge  set  op  at  ono  i-nd  of  it 
and  paMod  un  io  the  other,  giving  oat  in  Uw  proocu  some 
molttrulnr  motion  and  coosetiuvntly  fulling  th  toniiMinil urr, 
immodintely  re-abeorbs  from  tho  odjaL-vnC  tuiHiUM  purmented 
by  blood,  an  aamaoc  of  mohwalar  motion  eqnnl  tu  lhat  wliich 
waa  loAt  I  thArvopoa  maming  iM  previous  isomeric  stale,  and 
ita  filmtsa  fur  Ogata  propagiuiug  a  wave  of  tfaoafoniMition. 
Uuoh  ai  then  ia  here  of  hypotbasia,  tho  indirect  evidenoa 
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tDftkoH  it  probable  that  if  thisia  not  tlie  tmo  intuFprotstioQ, 
tho  true  interpretatdoD  is  analogoiu  to  it.  Th&t  Uw  uuilt«r 
eoutAiiied  in  tJie  vcsivlcs  is  thv  srat  of  dcsLruotiTO  toDleoalar 
f.hniiges,  with  ftcoomiinujriiig  disoogRgciui'at  of  motkni, 
wbilo  tbo  mntfer  conttutuxl  in  lite  tiibea  is  the  B«At  a( 
ohMtg;M  wliicb,  of  wlwtetvr  special  oatore,  do  uot  involn: 
niDoh  deittractive  decompositioa  and  diwngagvinvot  ol 
motion,  iiro  beliefs  for  wbich  wu  liuro  sovinnl  wamuilA;— 
nmong  otiiera,  tho  fuUowia)?.  Tho  gray  tttiiw 

coiiUuuB  far  moro  nahT  than  tho  white  tifHD« :  tlie  pnrpON 
tion  of  Kolidis  to  wntor  beiug  about  l^  per  cent,  in  the  gniy 
tii<suo,  while  iu  tho  vrhilo  tiasno  it  in  somu  25  por  conn. 
Now  nlniudance  of  wntur  Eiicilimtos  niokvuhir  chjingi*,  and 
hiibiLuikUy  chancteriws  p«rbB  in  which  tho  ruUr  uf  tnoWalar 
chaugo  is  high.  Ui-nco  tbo  implt<'nlion  in  Mint  tho  grey 
mulUir  un'Jcrg<wft  ii»>taiuorphoali  wtl  h  much  grenliir  mpidity 
UiBQ  tho  whilo.  Stronger  ovidcnco  is  nfrorlod  by  llie 

fiuit  that  thti  grey  or  vesicular  siibfiTaoce  Itaa  m  rivcuhirity 
immoiisoly  oxcooding  tbat  of  tho  white  or  fibrons  sab* 
itAOOO.  Ou  comparing  iho  n«t-worIcs  of  blood  vessels  Uiat 
pt'mu>nt«  the  two,  the  difil-rvnoo  is  con«picaoits ;  and  tt  ui 
laucb  (jreator  tluin  at  lintt  appnr^.  An  wtiniatv  b«aed  on 
meaHnromsBts,  provoB  llwt  »  givm  bulk  uf  iba  ooo  oootaint 
about  five  timm  as  tunny  capiUarios  ita  an  ot^itnl  bulk  of  Ute 
other.*    Now  siuoe  tliese  minute  canals  that  bring  aod  t«ke 

*  TW  ilnwiBji  on  mhitk  l]il«  MtUnatt  ti  titM>l,  U  r>eiil4lnf<l  in  ihe  Vnwwl 
•///■>»>■■  Hiitrlt^,  h;  A.  KOItlkar  :  IniiBlalHl  and  flit..l  l.jr  Oeorif  Ruk, 
F.R.IIl,  anj  TtinitM*  UniVf,  F-B-S.  TKa  r*Iiin*ta  n  »iily  mail*.  A 
iiaaihar  *f  Hivi^iitMit  ^nllr)  IIdm  tdngilrawo  imuvrroljUiTOUict  lb*  two 

iM  wiiiki),  tlwiiumtMrnr  pUttvftt  wlikl i><i(l)v*iiHM*nn«HMbtaail'nM«h 

•  illil'i  ■  ^fcn  lane)l>  {•^J  on  !»«bl  ia  enualnl,  aad  Iha  bk*  Iwla^  dnaa  atlb 
•u  (flail  \vngth  ot  Moh  «f  ihtf  otbrr  paNlUI  1lii««  irarrralnic  Ilia  aioia  ii«t> 
»«tll,  tlMt*  u  ab(«liwt,  h]r  oUuK  an  anran  lh«  nnntwr  of  nwda  »«aallr 
nil  BlUi  ia  ■  >|Mtltnt  •UttO'X.  Tlia  t>ti*  luonaa  i«  lliaa  gatn  UmbkIi  mih 
llDM  vf  iba  nae  hng^  U^fnlng  Ilia  alliHr  iii'l'Borfc.  TPhh  «r«i*KH  ib 
■nt,  hmrnnr.  UnXf  nprtm  ilia  (vi.ii|urt(ifa  aiivlMn  <■(  aaeli  lDtmn>tU*M  la 
Uia  two  BK'Wwka  i  aliic*  Iha  mnliiB  vl  tk*  ona  an  nalika  thoM  ol  IW  uIIhi 
bt  aluiw.     llauM  U  la  MaiirHl  Ih  draw  aa  (iiiul  uainW  «(  |«hIUI  tiMglM- 
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Awsy  mntrrinlt,  tnnrt  be  tmmoroas  in  proportion  as  com- 
position  and  (Jrromponition  nro  rjaick ;  wo  inay  iiifor  a  ffntkt 
tlifliironco  between  the  mtoa  of  lUmtructive  cliango  ill  tlio 
two  tUBoes.  Another  contwsl  snpporls  Ibis  con* 

dttnuD  no  Ins  etroncly.  Tbe  aiiHtiililr  ^rnimlitr  protoplAsm 
cootAOKkl  in  llio  corpa^oles,  in  uliieldoil  frum  «iljttr<>nt  []is> 
tnrbin);  forMs  by  a  mombrfuio  wUich,  even  wbi<ru  lliiclcmt, 
is  00  di'lii^oto  tltat  its  oxisti^ncs  can  be  doDaOQ-itratod 
only  by  tho  liolp  of  ro-»f;cnt8 ;  sntl  which  in  many 
oorprMcIca  unnnot  be  modo  vinibU)  nt  ull.  HcnM  bctwcon 
tho  mattor  oontAinc^  in  tboto  corpojtclcx,  or  voiticles, 
nnd  the  streaiiia  of  lilood  tbnt  run  amoiis:  tbeni  no 
abnndautly,  are  iuterpoaed  liltio  oliio  tluin  the  dclimte  walla 
of  the  cnpilhiry  b1uo<l>rLtiapb ;  and  tbua  the  diBturtii&F; 
nibntaRm's  broit^'lit  by  vach  cnpillary,  can  pass  with  thn 
Inuit  pouiibic  hliKlrnnco  intn  tbo  nnstAbly-amngi>d  ciunk'iit.H 
or  llin  Dnighbottrittg  vcwrlc*.  Quito  othorwise  ia  it  witli 
thr>  rclalionN  of  the  blood  to  Um  rontf-nlii  of  u(irva-tu1>M. 
Th«  wall  of  each  ncrve-tube  i*  thick  (■mmgh  to  malre  it 
amily  demouBtrat«d ;  end  botwnon  it  and  (he  central  thread 
of  easantial  mattpr,  cornea  the  mat  of  norvo-awdnllii. 
Tbnngh  th«sc  bwricrs  the  distnrbing  agenta,  cairiedttmoog 
tlio  ncm-tnbM  by  sparingly-distribnted  capillarit-H,  cannot 
rrndily  paw ;  and  the  euontial  Bprvo-tbix-ad  in  prevcurcd  from 
hariag  molecular  changes  not  np  io  it  at  places  between 
U*  tiro  extrenies.  This  protection  aufficea  ao  long  as  the 
dialarbing  agents  remain  normal  in  their  amonnte ;  but  when 
they  b^oomo  cxceesiffo,  oh  tliey  do  if  the  blood-reeseb  bccomo 
cuagoftted,  local  ohnogra  in  the  norre-tbreods  aro  canjwd ; 
whraca  ono  kind  of  oounlgin.     It  should  bo  added  tliat  by 


dloat  IteN  I  »mt  t«  npMl  wild  llnai  tbl>  praoM*  of  Kvmxlni^  Bj  taklaji  Ui« 
i^.i     '  II  th*  rrMltlnji  nunlMin  «i>(l  ilu  |m*ioai  uamlwn,  «•  gK  ■  CON 

r»  t  I  ioD  o(  Uir  rvUiiiv  (n-qiimcitia  aiih  wl>i<ti  ihe  r>H»  i  oorat  In 

qiMiD  ')'  ptiR  <llMMittaiL  Tu  UiMiUln  tMr  rrUlit*  rir-iTirnvim  in  tjatr  ct 
IIdm  dli^nainM,  or  la  tA'ul  tlww.  It  it  «f  vmnt  ucnllnl  uiuj'lj  U>  mba  ib« 
ta«  nii»lr«ri  w  urifod  >L 
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Ibi^  sheathing  of  nerve-medulla,  the  oefiflntinl  mTve-thr^atU, 
boeides  being  Ebu-ldcd  ngainst  <li>-\  urbonccit  froiQ  noigbbour^ 
ing  enrrrats  of  blood,  nrosbicMod  agniiut  di^tnrbnncCK  from 
ncTTivtlirwds  in  tho  Muae  buudlo.  Wore  "  uciN-nyliDdom  " 
Ijrittg  in  ktonl  contact  not  tbiu  oostod,  a  moW-ular  obnnge 
prop«g»l«d  tltroagb  oito  wonld  sot  up  molocnlitr  cluLUgcs  in 
(tfl  ooigbboun;  m,  in  Enct,  it  does  in  on  «arljr  «Ug«  of 
fttuxy,  chnraotenzed  by  low  of  the  mednllnrj  Rbeatha. 
Betico,  too,  tbe  explanation  of  that  uorm&l  absence  of  me* 
dallnrT  8hcnth3  which  eandrjr  nflrTons  stractarpa  show  as. 
E^or  amoDg  tlio  Invertebrata,  in  which  this  normal  abaeooe 
occura,  tbo  6brM  oontninixl  in  Uie  same  bundle  hare 
nothing  liko  thoKO  nuin;  and  vnrieA  di»tinc-ltona  whldi  they 
luiTD  in  iite  higher  animals :  tlicy  have  tcnaini  of  which 
tlie  iitnictnn-s  and  fanctions  are  mach  less  diflbrondatcd. 
Similiirly  with  those  bumllra  of  grey  or  coa-nuKlatUted 
6bro«,  contained  in  the  ernipatliclio  Byatom  of  vertebrate 
Amntnls ;  for  these  bandies,  scrring  to  cstabSati  rolationi 
among  the  viscera,  each  of  which  is  moch  U-ss  divided  into 
piirla  Uuit  act  indo]H'n(lonlly,  tUcTO  ncfsLt  no  luch  porfuct  in- 
Btilation  of  tbo  ntTVR-libroH.  And  tbe  Uko  bolda  oven  is  cnv 
tiiin  iwrtiofut  of  the  peripheral  ocrcbro^spinnl  •ystcm  ;  u  tho 
olfuctory  ezpaasioD,  wliich  ooasiata  of  an  extensive  plrxiui 
of  nnii-modulloted  ri.>rns,  and  which  has  tho  peooliarity 
tliat  diircront  part«  of  it«  otoa  an  not  acted  opoa  eepa* 
mt<!y. 

'llio  rvidcnw-Ji,  direct  and  indirrct,  tbns  jiiatify  ns  In 
ooiicludiug  tbnt  tlie  nervoDB  system  conaivtM  of  odo  kind 
of  matter  nnder  different  forma  and  condiliomi.  In  the 
gnj  ttnne  tht»  matter  exista  in  maases  conlnining  oor- 
puicloi,  which  are  soft  and  have  grannlos  disp<'r><('il  through 
them,  and  wbtoh,  biwidea  being  thus  unBtabty  rompoaad, 
arc  phuwd  m  u  to  bo  liable  to  diatnrbanco  in  the  greatcat 
potaiblo  degree.  In  tho  wbito  tissue  this  mattrr  in  collootod 
tegothor  in  extremely  alondvr  thrt-ads,  that  are  d4.in»er,  that 
an>  unirorm  ic  texture,  anil  tliat  aro  ahiclded  in  au  ununual 
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iBannnr  fW>m  d{Htur1)ti)^  rororii,  PX(-«pt  »l  tboir  two  pxtre- 

■nillct.     And  Iho  imi>lii'atton  on  wfatcli  wo  h^inccTurtli  pro- 

oeed   is,  thai  Lbe  mtuifios,    nnntabljr  coDsHtnted   and  con- 

I  ^Lionud,  »ro  venta  of  dc^truclivo  mokcuUtr  changes,  and 

f  diuntgaR«tnmt  of  motiou;  whilv  the  .H:»blv  ixm-tuiutoi]  und< 

couditiuiifi*!  llinxtda,  )u«  tJio  scuta  of  molecular  cbanges  tlutt 

am  uot  dostntcUre,  aod  are  pivlwbly  ifiomcrio. 

4  10.  NprvD-tiiltm  with  tbvir  cnntainnd  pmtj^in-lhrcfKla, 
and  oorvc-cnILi  with  tbcir  coDltuiu,**!  and  nurmuudin^f 
of  changing  prottHn-ifiibnlniK-o,  an  Uio  hiiUologio^ 
etDtDraU  of  which  Uie  Dt'n'ous  gyiiti>ui  is  built  op ; 
oad  we  hnro  now  to  ask  in  what  way  thoy  are  put 
tog^tliior.  Wij  will  bf);ia  with  th«  pcriphutal  lonmoa- 
tiuiu  of  the  uerve>tulivtt ;  or  mthur,  with  thonu  of  iiiem 
which  lie  on  the  oater  uurfane. 

Supjiuee  the  ^Iod,  iia-ludiug  thoM  t&trovprt«iI  {mrttons 

of  it  which   form    the   roceptivo   areu   of   the    Bpucinl 

to  ba  iiiarkt^  all  OTur  in  snch  a  way  aa  to  form  a 

k.     Siip}ioi>v  Uin  invidic!!  of  thia  nut-work  to  vary 

extrotnuly  in  tbcir  Biaes  i  ao  that  whJlu  in  aomo  plaooi  Utiry 

areaitoi^aa  thoaoof  a  !i  '  ',  thi^y  aro  iu  olhvr  plnoM^ 

out  Urge  oiiougb  to  odui.  >  .jnt  of  a  nvodlo.     Ur,  to 

apeak  ■pocifiotlly,  Bupi*0B0  that  on  the  middle  of  th«  back 

thn  BuiaboH  are  mm-:  21  inches  in  dtamct«r,  and  that  bdiu^ , 

equally  \»rgo  over  ttut  luiibUos  of  tho  fore-anna,  and  thn ' 

uiiddh-B  of  tlie  tlii^lu,  thvy  diiutnixh  to  2  inches  and  le^i 

'  k  and  brea«t,  to  H  inches  ui  tbt-  cxtrumitic-a 

to  1 1  implies  uD  the  backs  of  tliL<  Iiauds,  to  li-«s 

than  ao  iuuh  on  iluf  fotvlu.'sd,  to  less  than  liair-nn-indi  over 

the  chOtfka  and  ovi>r  lU'  I'ultuJ  of  th«  hauib<,  to  a  quurti-r 

of  an  inch  and  less  over  ihi-  liogw*,  to  a  twuU'th  of  on  inch 

It  the  inner  tip*  of  the  fin^ra,  aod  at  tho  tip  of  tho  tonguo 

10   -  I'lirlh   of  an  inch  in  dtnmi^tcr;    and  sup- 

po»i. ,  .     I  it  oviT  thu  back  of  thai  dermal  sac  which 

fonnii  tho  uyu,  tbeao  meflbos  aro  u  small  that  a  miorosoopa 
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U  required  to  distinj^nidi  thorn.  Huti'tii;  luagjiMd  mA  • 
uut'Work  vl*  wkicfa  (ho  invshos,  irri-gulurly  polygonal  in 
Uictr  ontlinen,  nre  tlius  wida  orer  pnrU  of  the  surface  thni 
liitvv  but  Vmlit  variety  of  oonverso  with  the  external  world, 
nml  become  cmialkir  in  proportioa  u  the  surlnv&d  luive 
multiplied  and  variablo  oontActs  with  tilings ;  we  shmU  lave 
gnioed  an  appruxiuato  idea  of  the  nrloiiotui  otaong  Uu 
HL-piiratu  luonl  uviM  in  which  Uii<r«  artae  iudcpimdeut  DcrriMi, 
To  coinplulo  llu'  i-ouc-iiption,  however,  sotneUiiug  uIgio  mtutt 
hi*  KUpiHincd.  'I1iu  Iitri^e  meshes  we  must  r«'pre:wnt  tu 
tUKrk<<>)  out  by  very  broad  linos — say  a  quarU>r  uf  nn  incli 
broad  where  the  mcwliGe  are  Urgmt.  We  mofit  imagine 
Uieni  narrowing  as  Uio  mesliOM  beconto  smallrr;  until, 
whc-n  we  coinu  to  (lie  inealtc*  over  liw  surfiu.'o  of  the 
retina,  the  dividing  lines  have  dwindled  to  tbu  thick- 
noes  of  a  gossamtT  thread.  And  now  let  us  concnire  ibat 
within  each  of  these  arena,  Urgi<  or  Hmall  iln  it  may  liappi'a. 
Uwro  exiiita  a  plexus  of  fibrex,  furuii<<)  of  thn  e^Mcnltid  nvivu 
nubotauoe,  that  are  conlinnoua  with  ouc  auoLber,  but  have 
DO  connection  with  ihu  libroo  occupying  a<IJ!M>.'at  anuiM, 
Not,  indeed,  thut  wo  muHl  conceive  any  sharp  hmitatiou  of 
the  space  occupiwi  by  each  ploxus.  Wo  must  assumv  that 
ihv  bno  M-panititig  two  areas,  licre  very  broad  and  bore  very 
narrow,  covers  a  epacu  iulo  which  tibrea  from  both  tlio areas 
mn,  without  joining  one  another.  II«noe  the  area  bvloog- 
it^  to  each  independent  plexus,  is  the  iutomal  arra  of  the 
inAah,  phn  the  «<pace  occupiinl  by  its  circumscribing  brand 
or  narrtiw  linn ;  and  tl>e  breadth  of  the  line  rwprceeuta  tlw 
nxt4!Dt   to   which  adjacent   areaa  overlap.  Such, 

lbi!n,  are  the  pt^>riphoral  expanaioua  of  lliose  nerves  which 
an  liable  to  bo  acted  on  by  external  forces.  Here  eavli 
mooopoUies  a  ivlativcly-greitt  tntct  of  the  surface,  and  here 
ui  oxUvinely  minute  one.  I-lnch  is  an  independent  agent — 
each  is  capable  of  having  a  ctuingn  Mil  up  in  it  witbont 
diangt-it  being  set  up  in  i(4  nciglibourH.  Thv  iikin  is,  aa  it 
want,  occupied  all  over  with  su^uirate  f<ialen,  that  an>  here 
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widnl^  sostterad,  liere  clnatered,  sad  hero  crowded  Co^eUii.)r 

■  tAotely  as  takintoDftnoe  of  tturir  iDdividnaltties  will  allovr. 

From  the  turrru-pluxns  occopyinf^  ono  of  these  anxis,  thtm 

fckut  its  riao  ibo  wutrfti  fibro,  or  ax i* •cylinder,  of  B  ocrvo- 

nbe.     Coated   with  its   raodalln  nnd   inclosiug^  sli«»Ui,  it 

akvm  its  wat  (irom  the   surfnce  inwards,  and,  proc4>odii)^ 

VWithoat  uiy  brau^li  or  juQctioD,  eventtuilly  rcachen  a  muss 

iif  fn*y  inattnr  with  imWddul  Tutficli-a — a  ntfrvu-cvntro  or 

1.     Litu  tbu  siibHtanco  of  tbia  th«  cHftniUiU  ucrro- 

^Li >.  luoii,  Iwcouiiiig  divwlml  of  its  moilullary  tihmthi 

ad  when!  tbo  atructiiru  is  V-imt  ioTolvfd,  Ihii  CKxioiitinl 
erv't-librt'  frwjiicnlly  if  not  iilwi»\-8  ends  in  a  n«rv«-vi;i?it:lit. 
■ai'h  itinipU',  and  wlmt  wit  may  call  typicitl,  cvntrPB,  thoro 
rs  out  fVom  »oi»o  olhvr  (uirt  of  tho  nvrviy-vaticlo, 
aootbvr  nrrTe-fibra  whi<rli,  irimiUrljr  inclosed  in  its  donble 
■luvtli,  {mrnnes  iin  uutwiird  course,  ordinarily  nlong  the 
Mino  f^nend  ronl«  as  the  first,  until,  reaching  tho  aame 
part  of  the  body,  it  biirios  itself  in  a  bundle  of  tno^cular 
libns  amid  which  its  ramilicatjoiis  end.  Thug  wo  havo  as 
tlw  ehrtni-nta  of  what  is  called  a  Dcrroos  aro— 1.  ft  ptrri- 
[Ithuml  DXpaoviou,  plan-d  whvro  it  b  liablo  to  be  disturbod 
I  -  xUTaiki  tp'nt,  and  no  formed  ad  to  be  moat  easily 
<.  A;  'i,  tk  coiiiiectod   libra   capablo  of  being  readily 

aflfeoted  by  di«turbanoe*  at  this  oat«r  end,  but  shielded  ^m 
distiirban<.-e8  elstrwhere ;  3,  at,  or  near,  tho  innor  end  of  this 
Sbro,  a  corpourlo  of  nnatably-arrangvd  eabstanoOt  apt  to 
oat  much  molecular  motion  when  di«turl>ed ;  4,  ■ 
fibrp  diverging  from  tho  corpuscle,  or  its  neigh- 
and  subject  to  disturbaace  from  tlie  molecular 
DOtioD  dtBengaged  oiNir  its  origin,  bat  protected  from  other 
''i.  at  tbu  n'mul4)  c-xlromity  of  tfain  second  flbre, 
R]:  :   tvniiinntiou  nmid  a  snbslance  that  controcta 

greatly  wbrn  disltirbcd,  and  which,  in  oontmcting,  monia 
,  of  the  body  in  which  the  first  fibre  took  ita  rise, 
Tl  b  a  dtagmni  ropresentiog  these  ehtinditit  of  a  uerrowi 
aro  I  A  boiog  the  first,  or,  as  it  is  called,  aSercmt  nerve, 
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with  its  perif^nl  expaimion  a;  B  being  Uid  iiflrTO-oor> 
piiBcle  or  gsnglioa*c6U ;  luul  0  the  oeoond,  or  «fi«niolf 
Bcm,  with  its  tormitutioD  e. 


TIfrt. 


n»a. 


■ 


"niiii  oimngemont  of  parte  is  perpetnally  repeat«d  t]imug1»* 
.  got  the  ucrTous  systotn ;  nud  if  wo  generalize  the  coaccp- 
fiou  Eomcwhat  by  Kuppoiiing  that  tbo  comiDoacDmont  a  ia 
DOt  noc«imanl)r  extonia).  but  tuftj-  be  on  ad  innnr  nurfikop,  or 
withiu  an  organ,  while  the  torniinalion  e  ia  Dot  nocraMrOjr 
in  R  musctu  bnt  mny  be  in  n  ginnd ;  wo  ah&ll  have  it  conoop-' 
tion  thftt  ia,  in  a  certain  aen«e,  nDiTomnlly  applicable.  I 
■uy  ID  »  certnin  wnup,  h^auatf,  until  naotlior  elomont  is 
oddod,  the  conoeptioQ  is  incomplete.  Tbcto  conpletl  Di-rvm, 
with  the  gsnglioa-celt  noting  as  a  direct  or  iDiIirvct  link 
between  thitn,  rccarring  cverywhrro  in  subetntitialljf  tbo 
same  relation;!,  appear  to  form  a  compouml  ntrtictnro  ont 
of  which  llie  uorroas  ej'stom  ia  built — its  anit  of  coBipoai- 
tion.  But  this  ia  not  »o.  Bv  ranlliplicfttion  of  ttach  nn** 
we  nmjr  gut  a  mnllitndo  of  Brpnmto  norroBs  sgcuciof, 
bat  not  a  norvous  system.  To  produce  a  nvrvons  system 
tlwre  needs  an  clpmrnt  fonuwliiig  t-oi-h  such  ncrroiw  arc 
with  the  rost^thrro  nn^da  a  thinl  IHm)  mnoiiig  froto  tbu 
gangtion-cdll,  or  it*  mnghbourhood,  to  some  {^aoo  wberB 
btlier  communicnting  Rbres  come ;  and  whrrf,  by  dirort  or 
indirect  junctions,  artuol  or  nppraxiutnlc.  tho  primary 
eonples  of  nervca  may  bo  brought  into  relation.  That  in, 
tluiro  ra^iroa  what  w«  may  call  a  amlripelat  nerve.*     In 

'  TIh  >DnU  onttW^iW  tiA  tnt/t/ugoi  an ^ottmimMT  luad  ia  awv*. 
fitftUii^  M  ibn  njiilrtlsnii  uf  alT'ri'nl  ■ml  ilTirail.  Bat  m  alf^ul  imI 
rffxtal  *nb)r  fv  (ha  mottipnimllvwlapirtt.  tml  am  ■]■>  il.*  iii.«t  >|jnctt|h 
lit*.  It  mtm*  to  n*  %k^  tW  WMtl  amM^itaJ  mar  *'■)>  flmitas*  ktm  Uiki 
mvn  fimiii  RMuUg  gjirtm  la  b  i  tail  •Mtrf/^yat  ;lu  can4«tlT*  Rwuilay, 
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Fig.  S  in  BhowD,  diBgntntOAtJaiOj,  Uin  rcliUioa  in  which 
this  stuuds  Ui  the  otliorn.  A  ccntHpotnl  norro  b«ing  added, 
thorn  ntxulu  whiit  wo  inay  fairly  ivgard  aa  tba  nnib  of  ODtn- 
I  ponition  of  tho  iu>rvoDs  8;rstvu).  Wu  shall  bare  preaentlj- 
t<>  rvLX'^izd  cortAiD  6l>n-it  whti;h  lliu  roniX'ptioo  doi-s  nut 
iuL*lude,  Bnt  Uicy  nra  ocit  fSM>iiltnI ;  for  a  a(-r\'oui<  iiysUim 
in  potwihlo  williout  tlicin.  Let  us,  tiuMi,  tnkiti)^  this  lui  oar 
iiait  (^f  comiiositioTi,  tfitiaidiT  tht  gaociml  mothod  aftor  which 
ft  DurvouB  systfitu  w  ctiiMtrutU-d. 

f  11.  Tbv  fibn>§  Rpn-X"t)U-d  id  the  almre  diAgmnii,  da 
DOt  ordinnril*'  punut*  Uititr  n.ii{M!r:tivu  coarees  by  liiein3«Iv«s : 
they  pnioettd  in  company,  an  ihown  in  Fig.  3.  Tbe  afterenb 
nervtB  luising  »t  o,  iu  aoparace  but  iMljaoi-Dt  anus  on  the 
•  '--  —in  otlivr  orgaos  recipient  of  external  impn.<Mtoiu, 
^.';  und,  wUilo  inaiiitainitig  tbrir  oeparuto  iniUri- 
dnaliliuft,  become  onitod  tato  a  butidlo  inclosed  io  a  sheath. 


Olbnr  Bbfiotbod  baodUi  of  fibraa  from  othor  RluKtirrod  anim 
me  region,  presently  join  them,  nnd  nin  alonp  wtli 
_     .  ?»  cumpiKind  bnndlu,  nntil  ihey  ovcntimlly  reach  the 
nuuM  of  imbisldcd  Diwo^ranclvK  cnnAtitotinfT  a  gangUnn  or 
'  r-o  II.     8>T)iiinrly  the  cffpn-nl  ot-rvt-K  wliii-li  havo 
'-  n  tliin  gan^ixiu,  tABue  from  il  itit  II  btuidlo,  which, 

rammouly  incIoM'd  in  thuuttoc  general  Bhr-ftth  as  Uh)  afferent 
Dorvcii,  g<H«  haclc  to  tlii^  p:irt  of  tlm  body  whence  thwm 
amw;  nnd  nix-uudnry  biiiidlos  of  these  elTtircnt  norres, 
diirerging  and  re-divergj»g  from  one  anothor  m  Uiey  enUir 
this  part,  u  at  c  flnally  bocome  lo«t  ta  it«  varions  muticlea. 
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on,  takv.  lUtiir  L-uiiinirja  eonns^  joload  paritaips  b;r  oibcr 
Kbm  originating  elsewhere,  towwds  a  gangtion  &,  that  ia 
hrger  and  has  more  niimcrons  connMtioaa.  Of  courae  tba 
Olnalerad  linim  and  GpotU'd  citcIm  in  Fig.  !},  are  entuvl^r 
i!ingraniiiiatio->|fiF0  tu>  Htm  of  Uto  toiMmU  nonrsa  and 
bull Jk-8  nnd  gaogliA  M  thej  ncinaOy  exist :  but  miTcly  of  tlw 
n-!ntioiiK  in  wliiob  thoy  Aland  to  one  aaolbcr. .  U  Kbuald  ba 
add<<d  lluit  tlie  more  oenlral  ^iiglion,  to  wlitt:b  oomvrg* 
other  boodles  of  centripetal  nen'cs  (togt-tlivr  with  houm 
aflcnnt  ncrrcs  that  pnsa  throogi)  iufurior  gnnglict  witlKml 
(Mfipping)  may  itself  bo  Eubordtnato  to  a  still  superior,  or 
Htill  inoru  ci-niml,  ganglion.  To  Uiis  it  girM  o(F  wfaat  may 
b«  ralli^l  superior  uentnpoto]  nrrrn  ;  and  other  nvrres  of 
the  aamo  or  of  a  lower  order  being  brought  to  it,  ibis  highest 
ganglion  bc-itmM  a  place  where  th«>ro  aro  ontablishcd 
nHnmuniontitMU  among  all  the  sabonliimto  nod  imb-subordi- 
Date  ganglia,  with  tlioir  aficreut  anil  eSV<Tvnt  fibres. 

One  further  kind  of  connection  exists.  The  iinineitsB 
mnjority  of  auimitis,  have  thoir  parts  ejimnetrically  arranged 
~-»(>mciLtnMrs  mdially  but  more  frequently  bi-lat«rally.  For 
tbo  corrL'Bponding  juirUi  tbcro  are  bnbitunlty  corresponding 
ganglia ;  and  the  cotinootions  that  remain  to  bo  named  ar« 
thoeo  butwwn  tlicwoonosponding  ganglia,  or  ganglia  which 
belong  to  the  same  grade.  Such  connections  consist  of 
what  aro  cellod  ooaunissure]  fibres.  Thry  are  indicated  at  h, 
whara  they  transversiely  join  the  stractnni  shown  in  detail, 
with  the  answering  fitrnctnro  belonging  to  the  other  aide  of 
lbs  body.  The  word  oommutsurnl  is,  indeed,  aomelimea 
uacd  in  a  wider  sonso :  including  tibres  tlint  nnit«  ganglia  of 
diffiircnt  grades.  But  since  thp  great  mnjority  of  tbo  Sbraa 
onlled  oomininHiiral  iu%  tliofe  which  join  duplicate  ganglia,  or 
etso  ganglia  that  occupy  liko  n>lnlions  in  the  hierarchy,  it 
will,  I  think,  conduce  to  chamcn  to  roatriot  its  application 
to  tbosot  leariog  tho  wo?d  centripetal  for  flbrss  which  oon- 
Dsct  gOBglta  of  tower  orders  with  those  of  higher  ordort. 
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The  ootnminiunM  tlius  briDginp  into  Tv]stion  U>e  nembon  of 
tneb  pwr  of  centres,  io/vrioi'  or  oiipiirior,  ontl  m  linkiDf^  tbe 
tvro  tinlviTS  of  tbu  m-rvous  nytldm,  complete  the  uervoua 
conmintur-tttioas  ihroiiffliciul  tho  orgnuUm. 

Thu   deiieripLioD,   purfwicly  geucmlixod  with  a  view  of 
Dxlubiung  tbc   principles  vf   ni.TvuuH   orgniiixiiliun,   npurt 
horn  may  particular  typo,  nmy  bo  fitly  fiipplomenteil  by  th« 
dcscriptioQ  at  a  apeoiul   iitructare   that  illostratcs  tbcm. 
Earb   i-ucVfr  on  nny  nnn  of  a  ciiltlc-fish,  bus  a  ganglioa, 
•*»U'il  U'Ri-ntb  it.     To  this  desctiiil  tb«  nHcreiit  nrrrca  Uuit ' 
nm  alTvcted  by  toacliing  tin*  nuckcr ;  and  from  it  mcend  the 
eflerenb  oervM   distrihuted  to  this  miutcular  fibres  of  tlte 
iocktrr.     1'bcw  fumi   a  local   nvn'ona  eystcni   that  is  ex- 
puriuii'utnlly  provud  U>  bnve  a  oerlain  completimtuia  in  itjtplf. 
Itst  novr  from  tho  gtoglioii  ontli'mi^tli  eucli  socker,  fibres  ; 
rna  oloog  tbo  arm,  in  coinp*ny  with  tibrea  from  all  siniilnr 
ganglia  in  Lbo  arm ;  and   tW  bundle  of  ocntripDtal  fibn-s 
cTL-ntiuilty  nmcbm  n  gan|;1ion  al  the  bflM  of  tbe  am. 
arm,  »tiniUrly  constructed,  tbns  ha«  a  chief  nervous  cent 
in  wbic'L  tbu  tibreti  I'mm  all  it«  miunr  nervous  cuutrva  ara^ 
bniugbt  into  communicatioD.     Further,  all  round  lb«  ring 
fumit'd  by  lbo  united  base  of  tJie  arms,  iLcre  mns  an  an* 
DoUr  commiEtsuro  cotmotftjiig  ibctie  eitpcrior  ganglia.     Aiid 
tlieu  frfim  nach  ufthum  is  given  off  a  buiullo  of  fibres  cl 
prococd  contripcUtUy  to  a  still  biglu>r  centre — the  oephalial 
Kaoglion ;  wbiT«,  domtcqucntly,  urrves  from  all  tfae  anns  ai«J 
brought  into  direct  oouimiinication  with  ooo  anotber,  and 
alio  into  uommunication  with  nerves  arrirtng  firom  gunglii 
in  other  part«  of  tho  body.     Oinilting  dt^taila  and  qttalificu 
tiotu,  not  i'«aL-iit4al  to  audi  a  ouucoptioa  a»  conoenis  ua  bure, 
wo  tbnjt  soe  that  in  iiur%'ouH  atrucluro  there  ia  a  c«ntndiax>i 
tiott  nnd  ro-Kiitrslinttiiiu,  llittt  in  i:»nii>d  CiLr  in  proporLiual 
aa  tlui  urgiiniiiatiun  is  high. 


(  12.   Wu  may  bo  «nre  that  along  with  a  principle  of  ar« 
ra&fcmont  among  connecting  Blructom,  there  goes  some 
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principle  of  ooiaposition  b  the  oontros  Aftt  are  MUUielad  i 

wliich  aro  not  simply  plaom  for  Uio  moctingof  fibm,  bat 
pliu:ca  in  wliiab  thirro  exist  n)>oiit«  liubl«  to  bo  noted  00  by 
tlu)  in-coining  fibres  and  npsblu  of  luiting  on  tlio  oat-going 
l^brcti.  IU>ap(!oLiDg  tbu  principlfl  of  composition,  our  rcoMD- 
)ng»  tDUHt  be  mainly  hypotbotic*! ;  but  the;  will,  1  think, 
proire  of  some  worlli,  hy  tending  an  to  convltuiona  tlut  hai^ 
muuiite  with  obsorratioD,  no  tar  tu  lliiR  ciLrrics  nn. 

In  uceoding  from  tbo  lowest  to  tlio  biglitntt  types  of  tbe 
Qorvous  systvm,  w»  soo  that  the  distribution  and  oombi- 
nnlion  of  ncrrc-fibrcs  uxi  so  modified,  u  to  make  possible  an 
incrensiiig  multiplicity,  mriety,  nnd  oomplexi^  of  relatiooa 
among  diffenmt  pnrta  of  the  ofganiun.  What  kind  of  mo- 
dification docs  tbis  noooesitato  at  plnooe  whore  the  nervo- 
fibres  aro  pnt  in  commaniciUioa  ?  Witlioot  onsuining  that 
two  fibres  which  brin^f  two  pnrts  of  the  orgnnifim  into  rftU- 
tioQ,  are  always  united  at  their  central  extremities  by  an 
intermediate  ncrre-corpascle,  it  may  be  safely  assumed  that 
continuity  betweea  their  central  oxtrcmiticK  must  bo  cficct<<d 
oitlii'r  by  a  norrc-oorpaKclu  v>r  by  Homc  IcM-dofinod  portion 
of  gn>y  MulMiUnce ;  and  it  ui  clear  that  in  proportion  to  the 
number  of  diflereiit  connections  to  be  established  among  the 
tuirviis  coming  to  any  ganglion,  must  be  tho  number  of  the 
non»  or  loss  indcpcuilont  portions  of  groy  substance  re- 
quired to  ciit«blij)]i  them.  Let  us  contiidcr  tho  implicatinns. 
Suppose  tJiaC  a  and  b.  Fig.  4,  aro  two  poiuu  in  tho  or- 
ganism. To  join  the  nenrea  proceeding  from  them,  thcru 
nerds  only  tho  single  ganglioo-cell  A.  Sinularly,  to  bring 
into  mTvooa  rulatioa  the  pointji  0  and  d,  tho  single  ganglioD* 
cell  B  sulAcOM.  So  long  m  A  and  B  remain  iin<:onnected, 
lht*>i-  two  simple  rttlationa  are  the  only  poamblo  ones  among 
the  points  a,  6,  «,  d.  Bat  now  assume  iXtnt  from  A  and  B 
them  run  fibres  10  tho  centre  C — nut  a  siuglo  Sbra  from 
each,  but  two  tibroo,  oiw)  of  whirh  in  rooh  case'  proceeds  from 
a  or  6,  and  from  e  or  d.  This  being  so,  there  may  bo  fomwd 
at  0,  vloTRn  aimplo  and  compound  mlations;   thoso  four 
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.polota  nut  he  amti^rl  into  «ix  groups  of  two,  a  h,  a  c,  a  d, 
he,bd,ei;  intofr>argn>ajtnotthTro,bae,bad,ncd,cbii 
Mi'  'tip  (iT  fi'itr,  »  Itcii.     Hi-nco.  euppoflin^  Uie 

ci'i  Tiadc  up  of  the  iitil<^peitilcnc  cells,  or  purti<>Q8 

t>(grty  mhnttiaco,  M»rornll;  serrin^i:  to  Iiuk  Lbo  mvinbon  of 
■  gnnip  tnto  ii  n<pnriIo  c'>iii)<i  tint  ion,  there  uuat  bo  nt 
Iwst  ejorcu  ncli.  If,  nguin,  fnini  tiia  coatre  C,  we  twmmft 
thiil  lligre  run  aduqiMttiljr  numcruos  Hhna  to  iho  liigltcr 
oeutro  F,  untl  Uuit  thia  in  lUxo  duly  conitwted  tbntugh 
tint  ooQtn-*  0  Aad  tj,  vrith  tli«  p»iiils  a,  /,  •},  A;  Uieii 
Um  pmnible  Dutaber  of  group*.,  eiinplu  aad  vo»i[K}Htid, 
that  majr  bo  foriaod  at  F,  will  nmount  to  2-t7;  itud 
tiuit«  tbo  nunnben  of  uncb  group  m  UinC  it  iimy  Iw  iad 
[MtodeQt  of  the  rest,  (here  miut  b«  ml  l«ik»t  2>7  raniMHt-J 


Ing  Units  at  Uti»  centre  F.  Without  pumiing  tbo  cnlcu- 
lutuin,  it  wiU  be  maoifeet  that  as  ihpso  poititj  tu  Qta  or- 
^nuinni  increaie  in  uutubiM-,  uid  an  tltv  clusters  of  tbota 
thut  arc  tn  be  br»Uf-lil  into  rclntion  btx'oino  hirgur  iiuil  ■DOt%-i 
rariotu,  the  cunlml  dmutiul!)  tbi'OMgh  which  tbnir  relnltoua 
an  txtttblialurd  must  grow  multitudinouA.  An  ia- 

wloouate  cuitcvption,  bowvvcr,  ia  thii*  rvnchcd  ;  for  wo  have 
I       I      -1.    .1  ,   r(^nirtii«ft   for   formiug  among   tlwiK) 
■Ktmher  of  different  groups,  Minphi  iiod 
MCQpoutul;   tguciniig    i1>d  (lifTt'nfiit    irfUr*    in   which   tlio 
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tc«TOlK>r9  of  mdi  groap  may  be  comltmcd.  Two  ttitnpi  ««b 
bo  nrran^d  m  successioi.  in  only  2  diSerent  whvg  ;  tlirMi 
tilings  wn  b«  arraof^d  in  6  different  ways ;  four  tbings  in 
24  Whn;  fire  ttiin^K  in  ISO  ways;  six  tliiag*  in  720  waja; 
tnvm  tliingH  itt  hMO  wiits;  and  so  oa  in  n  progruMiuB 
inor<>asing  witli  cnormona  rapidity.  Awuming,  tWn,  that 
at  tlio  Centre  F,  certain  points,  o,  b,  e,  d,  e,  are  to  be  oom- 
bioed,  not  in  tliia  sooceeeion  only,  bat  in  atl  possible  mo* 
russions,  tbere  will  rcqniro  12U  diflvrcnt  links  of  connec* 
tion  for  this  ooo  gronp  of  l^vu  points  only.  ThesD  linlu, 
whclbor  svparato  Tesieka  or  Ifs-vdiSorcntintcd  portions  of 
grey  matt«r,  must  occupy  a  ooumdentblo  ipocQ;  and  scp- 
poaisg  they  ore  aggrvgnted  ssnr  thoso  pnMMcistuig  onUa 
or  Uuks  which  they  hnre  to  re^corabina-in  Tarioiu  ordgrv, 
Uu.<ro  may  roault  a  protubrraQoo  from  tho  oooln  F,  as  shown 
At  G.  Ifirenippose  that  instead  of  a  gionp  of  6Te,  agroap 
of  six  is  to  bavo  its  members  thus  varioaitly  oombJnod; 
or  if  iostood  of  oqq  group  to  bo  so  dealt  with,  tbcro  aro 
naay;  this  latcml  outgrowth  may  booomo  relatively  Tory 
largo.  And  since  its  Teaicles,  qr  portions  of  grey  matter, 
will  bo  much  more  bullcy  than  tbe  fibres  miming  from  them 
to  the  momlwra  of  groape  which  tboy  combine,  there  may 
be  expected  to  arise,  as  at  H,  a  Utuml  Centro  attached  to 
the  original  ccntru,  F,  by  a  |>C4ltcIe  of  fibres. 

Of  course  these  diagrams  and  nunilx-rs  are  intended  to 
couTTT  nothing  but  a  gcnorml  idea  of  thr  principle  of  cum* 
pcisilion  of  m>rro  conlT«s — not  to  represent  any  aetoal  com- 
potiiliuD.  It  wotild  bo  on  absurd  assumption  that  aninog  a 
nnnil>rr  of  points  in  the  body,  there  have  to  be  formed  as 
Disny  unlik(i  groups  as  arv  tbcomtically  possible  j  and  it  is 
nut  to  be  supimsod  that  the  roenibrrs  of  any  group  need 
ever  to  be  combined  in  as  nuiny  diffl-rvnt  ordura  as  they 
might  be  combined.  But  while,  on  tho  one  hand,  the  aborr 
description  gritntly  over-stutM  tho  oocnmuIatioD  of  oorve* 
Tr«ic1es,  or  their  eciuivalenta,  implied  by  sach  correlations  ea 
are  actually  n-nuircd  amoDg  a  giren  number  of  points  in   ' 
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ff  *■  '     mJcr-stfttca  the  number  of  points  I 

WlMlK)  cor:  .    !1  <w  till)  niimlter,  nnd  Tiiriolj,  and 

coiDptiizity,  or  the  grunpit  into  wliicii  tboy  are  to  be  com- 
biiK^l.  Tiie  placea  from  whioh  nfforcnt  niTvoB  proceed,  lui 
wi'll  M  the  places  to  whicli  eflV-rent  nerves  prociJod,  are 
tuultiludinoas.  Very  largo  granps  of  sack  places  liare  Uioir 
aicmbcrs  pat  in  oimtillniKKms  oontmnDieation.  llio  difTcront 
graap*  ao  furnit^d  am  iunntncrablc.  And  oxtrcmi'ly  varied 
relations  of  snccessioa  are  eatabliRlM^  among  tncinbers  of 
the  same  group ;  as  vcM  aa  among  diffurcut  groups.  Hrnco 
we  ars  safo  in  assorting  that  along  with  an  increasing  multi- 
plidtf  and  bet«TOgcn(tity  of  nervous  conoectioiu,  tliMo  mnsk  I 
go  iDCTcasiag  maBKiroaoBS  of  ilia  nervous  coatrea,  or  oocv- 
malaUoni  of  venoalar  tnikttcr. 

Otu)  fnrtbor  voroUor;  dtnuirves  ootmg.  Etch  vesicle,  or 
Moli  portion  of  groy  matter  tbnt  Mtabltshes  a  continuity 
'bctwpon  tLe  control  termini  of  fibres,  is  not  merely  a  con- 
twcting  link  1  it  is  aUo  a  teservoir  of  molccolu-  motion,  wbit^Ii 
it  gives  oat  whcii  disturbed.  Heoco,  if  tlio  composition  of 
ncrvo-ocntrea  is  dotiTmincd  as  nbovo  indicated,  it  follows 
llwi  in  proportion  to  tlio  number,  cxtenaiveneaa,  and  oom- 
p)«'xity,  of  tlie  relHttoiia,  simnltanoous  and  sacceasivo,  tliut 
aro  formed  among  difft-'rent  ports  of  tlio  organism,  will  bo 
tbn  quantity  of  molocukr  motion  wliicb  the  ncrvo-oeatroa 
aro  capable  of  disongnging. 


f  13.  Aa  a  datum  for  P^cbology  of  the  moat  general 

kind,  tbo  furrguiug  description  of  ocrvoos  stractore  might 

"■  '••  -   V- vitiR  to  deal  chiefly  with  that  moro  epocial 

.  i.gui«ti'-il  as  human,  it  will  be  projwr  to  add 

•ome  acvonnt  of  tbo  human  norvona  systi>m.     A  few  facts  of  i 

moraoQt  nwpectiiig  itH  pfnpheral  part«,  may  be  set  down 

'  befuro  we  Mody  i(4  antral  jiortti. 

At  the   sorfacD  of  tlio  body,  wliero  tho  extremities  of 
LiMrV<sfibros  nn  »o  placed  aa  to  b«  moat  ntsily  disturbed,  wo 
Uy  find  wh^  may  bo  caUcd  mnltiplion  of  dixtuf 
s 


M 
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iNinws.  Sunftrr  appliniiPM  whidi  nppcar  to  Tinvp  nfttWng  To 
oommuii,  Laro  Uiu  commoa  fiiiictiou  of  coi]C('nU-.itiiif*,  on  tha 
Pt.<l9  of  Dc-n-us,  Lite  actious  of  external  af^f'tiU,  TltuE  thi«  it 
tlio  I'frti'L  pn>ducc>(l  hy  '.ha  Innws  of  ibn  eyes,  U  n  fiitniliar 
£ict.  It  is  a  liwx  fnniiliur  fact  that  cortoiii  otolites  aiitl 
minute  rods  or  fibres,  iinniorsed  in  a  Uqnid  DontjuDei  lo  llio 
internal  oar,  bctvo  lo  tntiisfuriu  tbo  lew  ttJiiHiblo  vilirni'vnji 
commuiiicalcd  lo  tltui  liquid,  into  tlio  more  aeoaiblo  vibrations 
of  koUd  nuuuoH,  and  to  bring  tb<!HQ  directly  to  boar  oa  tlio 
liorre-tcnninatioD&,  So,  too,  is  it  orcr  i}m>  intcgamotit ;  or, 
bt  uny  roto,  over  Uio  ports  of  it  subject  to  taauy  and  variDd 
contncts.  Though  men  1)avo  not,  like  luaajr  infurior  Mnni> 
RtaU,  tLo  woll -developed  tactual  multipliers  enllod  vihnMtM 
(knowD  in  n  cat  as  "wbi^kers"),  uacli  of  wlucli  it  a  tover 
tliat  iittonHifics  a  nliglit  touch  at  ths  outer  end  into  a  strong 
prcasuro  of  thu  imbedded  end  upon  an  atljacont  ncrro>fibrc| 
yet  uVL'ry  one  uf  tlto  sliort  bain  on  a  man's  skin  acts  tn  tlio 
same  way.  And  th«n,  in  addition  to  tluiso,  tlumt  nro,  at 
plftcoi  whore  tbo  contacts  with  objects  are  per]>ctunl,  and 
«1u)re  hunt  do  not  grow,  oerlnin  mnltipliera  below  the  sni^ 
face— small  dcDso  budira  aamod  eorputcvia  ladiU,  round  mm^ 
of  viliiuli  a  ncrro-libro  rainities,  and  oacli  of  wkidi,  wlir-n 
moved  by  tha  touch  of  a  foreign  body,  giros  to  its  aUnchul 
nervo-fibro  a  greater  prcssmxi  tWu  tliis  would  rccciro  woro 
the  «nrrounding  siibstauco  homogeneous]  a  fiict  which  will 
be  ODdt-rBtood  on  remcmboring  the  effeot  of  prussuro  oa  tlio 
•Iciu  wht'O  aomo  small  hard  body,  as  a  tliuni,  is  itnboddod 
in  it. 

80  mncli  for  the  instmments  that  are  estonuil  to  tlui 
pvnpliernl  rxiwnsiuns  of  thu  nervva,  and  ttorvo  to  oxag" 
gerato  tho  eUbots  of  incidont  forces.  Wo  niay  now  con* 
template  these  poriphomi  expunsions  tliDninalvM,  as  Wing 
udupted  to  rveotTu  Uuim  oxim^-ntted  incident  forces. 
In  tlie  finit  placv,  tiio  ultimuto  uervi^tibnlliv,  ramifying 
when)  tWy  an  nmitt  expoActl  to  disturbaticos,  txinsisl  of 
nvrvi^protopliUiui  nnproteclud  by  tucduUiu-y  elivaths  and  not 
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fiovBtvd  Ity  DiorabnttWQff  ili^Iu.  In  fitot,  tboy  appoar 
to  i-uDoixt  of  inniti'p  Itko  tbut  coDtJiiuvtl  in  wrro-vtMi'lcSi 
but  vritboat  '  iinulos;  oad  najr  be  rrgardeil  aa,  li)c9 

il,  oioro  aur.:....,  Lh:in  tliu  miiUor  c»Eu|w*itig  dio  cvotral 
Clirui  tif  Uiu  full v-(li(r<.Te lit i»tci]  nurrivUiljoiv  Tu  lliit  gttui'ral 
cluracl«r  of  ttiv  ooi-vivliTtiiiuiitiuna,  liaro  to  bo  atltlcil  tlut 

;■■  :■■  ■■'il   cliai-iH;lorK  of   Uio    U.ruiiiiution8  exposed  to 

Tlie  delii:ate  pale  fibres  wbkh  forin  » Inytrr 
oa  tb«  tiurtuoe  of  thu  rcUna,  an  not  dii-tx-tly  aSbctcd  by  tbo 
rnja  »f  ligbt  concDnlntctl  upon  tlicm;  but  Uirso  nv}'»,  pa^s- 
in^  Uiroagb  tbetn,  fall  on  a  Uycr  of  closely  packed,  but  ijutUi 
manto,  liUte  bodies  wliicb  arn  tbo  tnic sensitive structurea} 
aad  tbc-ii  Uio  inlniito  ncrro-flbrillm  tbut  run  from  ihoso  to 
ibn  itrutum  of  rotiiuil  oervc-tibros,  pstsa  ou  Uieir  way  into  ik 
byor  of  ncn'f-vi-^irloB,  wilh  which  wo  n»ay  preaumo 
tbey  faavu  Lxmnrclioiui.  Tliat  i*  to  eay,  tliis  pcTipbcml 
expaiuion  of  Uio  imivu  ou  wbicb  vUnnl  imitfrt's  fiJl, 
CDDiaiiiN  ntiineroaa  amikU  portions  of  t)i«  liigbly-aDSlablo 
Ofrrc-inntter,  ready  to  cbnngt',  and  roidy  to  give  oat 
mulccnlar  iDolion  in  nbiuiging.  It  is  tJius,  too,  with 
thoM)  ti-nuiiial  ramificationa  of  tlio  auditory  nerve,  on  which 
tuDorous  Tibrationa  aro  coucontralod,  And  tboro  ia  oa 
aiLoIiigou*  prculiarity  ia  tbo  iiiimduacly-oxiMUnlod  extrcinity 
of  tbo  olfnctur^  Dcrve.  Here,  over  a  large  tract  cowrcd 
by  tuncoua  menibmtiL',  18  a  thick  pk-xtis  of  tho  preyutw 
ibmthi>(]  fibmi;  and  ntnoug  them  am  divlHbutod  bolh 
IHT  4  and  grounlnr  grey  aabstanco,  such  an  tbut  out 

of  V  TL-Eiok-a  ariiiu  in  tlio  norvuua  centres. 

T  cauco  of  tbuiio  htruehirul  pix-ullarities  wo  bIuJI 

Ko  hrrxnrtf r.  For  tbo  present  we  need  only  note  tbo  diiitri- 
batioi)  of  tliom.  OviT  tho  xkin,  which  ia  conToraant  n-ilh 
{btvt>ii  nf  a  rfli'fivrl'.'.i.)n"ii]i'ridil()  iat<.-n!<!ty— niMlumicat 
imj  ns,— wo  do  not  (bid  that  the  ncn-o- 

V'  '-i ^. i>o»iU   of  tlio   pM-nliarly  itnstalih. 

dco.      Uiit  ire   find  sach  depositu   where  tho 
incMlvub  furcua  uv  uxirvinvly  fvcblv,  or  fall  on  ujuroaaivcly 


THE   DATA  Or  nTOUOUWT. 

mna]]  nmiSfOr  holh.  Tlw  qiuntityof  tnoM^r  wluch,  floating 
lui  filial  odour  Uirough  tbe  air,  reaches  tho  end  of  tbo  ol- 
taetcny  tieire,  is  infinitesimal.  Sacb  laminiferoas  buiIqIa' 
tiona  AS  an  ullowct],  dnrio^  a  momoDtoiy  glance,  to  fnll  on 
otu>  of  the  miiiulo  azoiks  of  tlu)  ntttns,  oro  cqairaluDt  to  a 
mndiiuiicnl  force  toapprociable  by  ottr  mMSurc8,  if  oot  in- 
expn^Rsiblo  by  our  figores.  Similarly  with  thow  ttttso- 
Rpberio  waYes  which,  prodaecd  by  the  chnrcb*boU  a  mila 
away,  and  weakening  as  thoy  iii>rvad  ld  all  directions,  aro 
coQvejoJ  to  tbo  minnto  otolites  and  rodfl  of  (hb  iunor  ear, 
to  bo  by  tbcm  impressed  on  iho  auditory  oerroii.  And  in 
theao  places  it  is  that  we  find  peripheral  deposita  of  the  „ 
specially •nnstable  norre-snbetance.  ^^H 

{14.  Arinngfroni  tboso  irarioosly-spocializi'd  peripheral 
atractares,  the  afferent  aorvea,  collected  into  their  bondlca 
and  compound  bundloii,  run  inwnnU  to  tbo  spinal  oord ;  oat 
of  which  iitaue  tbe  oorresponding  bundlea  ofeSitrvot  oerTBa, 
In  QUO  sciise  the  spinal  cord  may  be  regarded  as  a  con- 
tinaouH  nervous  centre ;  aud,  in  another  sense,  as  a  series  of 
.rtittlly -independent  nerrous  centres.  Each  pair  of  trunk 
es  with  iu  Hi'^mont  of  tbe  spinal  oord.  has  a  curtain 
leji^reo  of  iadividtuiUty ;  and  thow  8(ynu<nts  into  which 
enti^T  tlie  paira  of  nia«Hive  norves  from  the  limbs,  hara 
indiriduolitiea  consiJcrnbly  pronounced }  since  it  i^expori* 
mentally  proved  tluit  whoa  sorervd  from  tho  rest  tlioy  are 
not  incapadtntod.  '["he  tnct  of  grvy  uuttor  in  tho  Hpinal 
cord  to  which  the  aEfcrent  nerres  of  a  limb  oome,  and  from 
which  the  offeront  Derres  i^soe,  it  pmcticnlly  tlio  ^n^ltnnio 
Cmtn  of  lliat  limb,  having  very  much  of  autouiitiic  inde- 
pen(lcnc« ;  and  being  joined  by  cynnmissural  fibres  to  a 
liku  ociiliv  In-Ioti^iug  to  tbe  fellow  binl>.  it  forma  with  this 
an  antotimcic  ]ukir.  So  that,  n>memb(inug  how  tbo  cnliro 
enuiio-apinal  axis  is  origiiutlly  nuo  and  continuous,  and  that 
its  onturioT  part  haa  boon  difTiTt^uttaied  and  developod  into 
qmte  dintiuoi  ouibrw  we  mny  say  that  its  posterior  pari, 
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flptn&l  card,  hu  also  boon  no  dlGTurontrnted,  tliougli  to  «. 
much   smnllvr   PXlrnU  To   this   conception    two 

iu]<Iiti>iii.i  ifmiit  he  nude.  Btijroud  tin.'  inttTDnl  tracts  of  gmj 
iir  veMicuUr  matter,  utid  the  bundU^a  of  ucrvo-Gbres  ihftt 
eat«>r  into  and  Usae  front  them  laterally ;  and  beyond  tbo 
tmnviTsp  cuRimifisiiral  fibrca  wliich  ooddocI  Uio  oorrasponding 
liUnral  porlioai  of  grey  matter  or  piirtiaUy-dtflerGnttatt.'!] 
pain  of  iM^rrooji  vcutix'x  t  tlioru  aro  longitudinal  commissural  ■ 
filinw,  jniniug  ihistH  HuotMsaivu  pairs  of  nervous  ccntros  wiLli 
one  another,  and  evvnag  Co  iuto^rate  the  series  of  pairs  in 
tlin  Butnv  way  that  t.bo  meoibi-rs  of  each  pair  are  intej^raled. 
Aiid  thi'O,  along  ^intli  thetw  flbrcs  that  nnibo  nenrous  oeutrefl 
■  ''  •'      .xiati  owW.  tbtTP  aro  what  wo  found  it  di^imble  to 

.lidi  «■  cvnlf^pi'to]  Ghrc'D,  runiiitig  from  thori'lativvly- 
infvrior  norrons  c«ntrm  to  the  relativcly-snperior  on«t ; 
witli  ' :     '  fibres  nmDtug  back. 

(':  , vely-suporior  nervtrtw  ceutm,  we  liaro  first 

to  DOtioe  the  mfJuUa  olhnynia ;  including  those  porta 
of  f'  VariiU:  which  are  woven  into  it,  luid  winilarly 

ari'  1    thij  fuurlli  voutpiclt-.     Thvi   is    Iho   enlarged 

trrmiiuttion  oT  the  iipiiuil  cord,  lying  within  the  skull. 
l>iiitit)gaiiihcil  an  it  in  from  lower  ports  of  the  spinal  cord  by 
ita  gr«>*ler  Min&siTf  nes.4,  it  is  much  more  diatin^'uished  by  the 
mitltipUcity  and  variety  of  ita  peripheral  connoctioDS. 
'While  tbo  sneoCBsire  segmenta  of  the  spinal  cord  proper, 
have  pain  of  affimnt  and  ofTercat  ncr^'cs  which  aro  limited 
tn  their  diNtnliatioDa  to  particular  regions  of  the  body ;  and 
whih*  even  such  nn  entire  group  of  tlic:»e  tu^giucnUi 
aa  occupy  the  luiiibnr  region,  have  rcIatiooH  only  n-ilh 
Ihu  VfCB  and  ihii   lower   part  of  the    body;  the  tnedulla 

'I,  hr  tho  intermediation   of  ccotripctal   fibres,  is 

I f;..:.  into  relittion  uut  only  with  tlio  luwur  part  of  Lhu 

body  and  it*  limb«,  but  with  the  upiwr  ]wrb  of  the  body  and 

;  and  not  only  with  lliesc,  but  alsto  witli  sundry  ot 

..  :^  which  we  know  as  the  orgnua  of  ihe  special  eonMm ; 

sod  not  only  with  theae,  but  also  with  tlw  moro  imporlaut 
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.fisccra.  Tho  na<Iitory  nerves  and  the  ncrrM  flf  tosto  ^ 
ilireotly  iDlo  it,  and  tliougb  Um  optio  sprwn  do  not,  ^'ol 
from  the  centre*  to  which  tbeyrnn  them  nre  flbrca  comsxinioft* 
ting  with  it;  from  its  latprall^-appoiided  jurta  ftrine  th« 
BWTM  of  tlin  vyo-muiicka  and  the  tunal  nitrTm ;  and  tlitt 
pDmraogMbio  n«rrc«,  girotk  off  (Vom  its  pontmor  part,  pal 
it  in  communication  with  llto  Urynx,  tbe  \aag9,  tho  lirart, 
tho  liver,  and  the  etomach.  Respecting  ita connections,  dinob 
nnd  tndimrt,  much  remains  to  bo  ascortaiocd ;  bat  what  Es 
known  jtiT^tiHcs  tlio  conclusion  that  tho  vietlmlla  ohloiujala, 
including  Oto  Btractnrrs  tliat  are  adnntc,  t*  a  porti^io 
of  the  originally-oniTorm  crr«hro<spinitI  axis,  which  hna 
booB  dilTurentiatod  into  a  ccntro  of  a  higher  onlcr  than 
UiOMi  twhind  it,  or  tboM  at  tho  base  of  the  maxa  lu  frunt 
of  it — high<u-  in  the  aenao  that  tt  haa  becomo  that  [wirtimt 
of  tho  axia  in  which  centripotui  flbrca  running  from  tho 
posterior  ganglia,  and  from  itonin,  if  not  all,  of  the  anterior 
ganglia,  called  br  some  Bensory,  are  brought  into  relation 
with  one  aooUier — a  contro  through  which  tlimo  load 
CODtroa  nro  nniUid  into  one  lyttctn. 

PlMUting  ovur  with  a  mere  recognition  the  anterior  ganglia . 
JuBt  named,  tho  exact  rvlations  of  which  are  ill-noderetood, 
hilt  some  of  which  eomparntire  morphology  proves  to  be 
podionti  of  tlw  front  cud  of  tho  ccrebro-Kpiii.il  axi*  that 
haro  become  dinV-rcutiatod  into  ganglia  of  tho  fint  onl^r, 
nweiting  tJiooo  <pocial  esteniAl  stimnli  to  whJL-b  the  fimt 
end  of  tlic  body  in  oxpoMd ;  (here  remain  only  to  Iw  noticed 
the  two  groat  bi-!obcd  ganglia,  which  in  Man  form  the  chief 
mao  of  the  brain — tho  corebfllum  and  the  ccrobrum.  Phy- 
tiologista  and  anatomists  are  agrvi-d  in  regarding  these  as 
contree  of  a  Rtill  higlior  order.  Anatomical  proof  of  Ibolr 
snporioritT,  as  being  the  scat*  of  still  htglicr  centmtixation, 
b  rery  incomplete ;  for  the  dilEciilly  of  inK-i«g  tho  coiinog 
*f  all  the  nerre-Gbres  that  enter  into  and  iaaue  from  them, 
baa  hitherto  been  insnpeiable.  But  ibrir  conoccttiiiiB  with 
tho  sobjaceut  minor  centres  and  with  the  meiiuUa  oblowjata, 
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•»  vucb  Ml  to  make  ib  certain  that  tliroagh  Uifi  int«nne<lia- 
iiun  at  those,  thvj  ootDmnnicnto  mth  tho  whole  peri[ilm«t 
ni-T  ''Jtn  ;  nnil  aro  pla<:(!t>  in  whk'li  ouutripolol  fibres 

frui:-   --■  tif  belli  Uic  first  luid  e«»n<J  onltTir,  joinpd, 

|K)esibly.  with  tomv  itimply  affbroDt  Ghrca,  an  bnitight  iuto 
var.  :  mlfttitms,  however,  that  most  likely  diSorJ 

iu  u -.  .-  ;  from  those  establiahtd  in  infu'rior  oeutre^— ' 

diflbr,  porlutpa,  ea  tboee  supposed  to  ho  formed  in  tlie 
cunlre  H,  Fig.  4,  dilT-.-r  from  thow*  formed  in  (lie  centre  P. 

AiDoog  iho  fM:ts  (if  fuudaiaentiil  aignificjiiice  wilh  vrhivh 

WB  &n)  bcTO  coduTiUfd,  one  other  may  be  named,     Tbi* 

■icftl  Btmcturos  of  nerroos  centn-it.     In 

,  ■^... ........  .Lo  direct  union  ofnen-c-fibrea  with  nerve-3 

ecUs  11  habihuil.  lliroaglioat  the  sptnid  cord,  the  "  osis-cyliu- 
ien"  may  not  onfrcqurally  bo  triK.'vd  ninning  into  tho 
Tvnifli-'a.  But  la  th<t  lti>^licr  ovrvx^-ci-ntron  diNrct  connoctioDS 
aro  much  kss  rcndily  miulu  Out;  and  it  U  qucstion- 
alile  wbcUicr  in  tlio  bighcnt  Uit>y  occur  nt  nil.  In  tho 
grey  subsUui<x'  of  UiO  cerfbram,  the  delicate  uerrc-fibrca 
whiu-h,  divt'Stcd  of  inedallsry  shoatliB,  rtm  amoug  tbe  iin* 
bvddi'd  curpusclcs,  do  not  din-clly  nniu>  with  tb^m;  or  if  it  ia 
too  nndi  to  »ay  tliat  lfa«ra  nni  no  euch  oninno,  wo  may  say 
Unl  thuiy  aro  mro.  fiacb  communications  as  cxii^t  art' 
apparently  botw^en  Oio  braucbed  terminations  of  tho  flbrea 
and  ■'  *  -  ■fu'J  processes  of  the  eorpusclos.  Thus  at  th»( 
one  ,  stui[)h>,  clear,  and  complotu  connections  nra' 

tbff  rula ;  and  sb  iba  othor  oxtrwne,  involvod,  vogno,  and 
iacompIaU)  tionneetions. 


{16.  Soma  account  muab  be  ^ven  of  certain  remaininff 
.  mrvoaa   Btraaturei,  with    which   P»yehology  ia   iiidii-cctly 
ooucvmcd.    Thns  lar  wo  havu  di.~a1b  only  with  the  fibres  and ' 
ocnWa  tbat  stund  possiTtfly  and  actively  r«^1at<»d  to  tho  cx» 
,  twiksl  world ;  but  thoro  ara  fibres  and  eontrea  ibnb  stand  j 
inlatod  to  tboao  intonntt  organs  which  make  possible  tboj 
coatuiitaaoe  nf  rolatiotis  to  the  ext«mal  world. 


I> 


tn  Mu  QV  mcsocooT. 


Tbfl  first  locUisiktt«atioBBt«  lbs  T»«o-iiiotor  acme.  Ban- 
Jle»  of  tbew)  iwiie  from  the  npiaal  eord,  md,  joined  by  bnaJlea 
of  nemaarianig  from  the  sympftthetio  BjiteiD,aocoiapuij' Uio 
nain  uteriee :  dividiag  *iid  eubdiriding  wfaererer  Uwm  do, 
■0  M  to  etipply  fibrm  to  aQ  tltcnr  bnaches  dowa  to  the  raotit 
taiaote.  lbs  viMO-nwtor  bcitm  form,  in  tket,  ma  additioiMl 
aetiea  of  eSereot  aerren.  The  Deiroaa  nro  under  itM  lowNt 
fi>rm,  coaaiBta  of  the  affercnC  DCire  with  itd  peripboral  as- 
ttvmitjr  expoeed  to  oxternBl  scttoos,  the  gu^ioii<oorpa3o)ft 
to  which  Ha  centnd  Dztreiiut7  runs,  sad  the  efferent  oerre 
tboBCa  iniuog^  to  cad  in  somo  maRclo.  But  u  wo  hav« 
seen,  the  aoit  of  compoaitioa  of  tho  doreh^ied  norroat 
sjratem,  inchides  a  oentripet&l  fibre,  nmning  from  tho  first 
or  sabordiokto  centre  to  a  higher  centra;  and  here  we 
have  to  add,  as  an  habitual  element  of  this  nnit  cf 
composition  in  it«  comploto  form,  a  vaso-motor  Gbro, 
running  to  that  part  of  the  hodjr  in  which  tho  two  oada 
of  the  nervous  arc  lio,  and  bringing  tho  blood-roaaohl 
of  that  part  into  r«latioo  with  tbe  other  parU  of  tho 
appanitug. 

llto  ccrobrO'Spiniil  norroos  sj-stein,  bosides  having  tbeae 
direct  commanications  with  the  moKular  waits  of  the  tnbea 
which  bring  blood,  both  to  itself  and  to  the  mnsclee  it  sotids 
fibret  to,  is  also  pot  into  relation  with  other  parts  on 
which  it  ia  cqaally,  though  less  immediately,  depiRufamt— 
tho  Tiscora.  T1il'«o  hnvo,  iadocd,  a  norvons  system  of  their 
own,  possosfling  apparently  a  oonsidorublo  dogroo  of  Indo- 
ptiodpuoc — tho  sympathotio  systom;  aad  oao  all-iinportant 
viK-us,  tho  hoort,  has  a  twrrous  system  that  ts  demonatrably 
intkpoDdent.  Tho  morphological  interpretation  of  the  vi»- 
c«ml  oervoos  system  b  not  settled;  bnt  whether  it  has  a 
■eparate  ori^,  or  belongs  to  tho  periphery  of  tho  eorebro- 
tpiool  ayitl47m,  the  aodoabtod  fact  is  that  tho  corabro-spinAl 
system,  through  tho  uerroft  rnaaing  frotn  it  into  tho 
trunks  of  thu  sympathotio,  oommnaloatM  with  all  thosoTttal 
organs)  and  that  oroa  the  heari,  oomploto  as  is  it*  local 
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DCrroaft  (^bem,  is,  by  tUo  nga*  or  paraioojfftstrio  norm, 
intof^mted  with  the  ceTel>ro>«puial  lynUim. 

A  mnre  particuW  accotmt  of  these  aud  sundiy  stractorf^ 
of  tbo  fiomo  class  is  not  n^cessiuy  here,  llie  gcncnl  fucb  of  1 
)n(^ificw)ou  far  xu,  is,  that  the  brain  and  epiinO  conl  which 
thniu}fh  thoir  nlTcruDt  norrcs  oro  pat  la  rolatioD  witli  tlio 
OL-tit'tM  of  thft  cxU.<mal  vrorld,  mid  whitli  thi-oogU  tlicir' 
vfii-'font  oiwoi  mxv  put  in  roUtioa  with  tbo  slructaros  that 
roctot  on  IIhj  pxtcrnftl  world,  an  »Iv>  put  in  rfliiticn  with 
tho  orgniiN  iuimsdiatel]'  or  reniotol^  JD-itrumoiitul  iii  flii[tply> 
tag  them  with  natrimeiit,  o&d  remoTiiig  the  eScte  mutt«ri 
rosoltJofir  &om  tlictr  activities. 

(  18,  Id  tho  fiin'^iRg  doacription  I  have  cndvavoared  to 
includu  all  thai  pMj'cholo^;  Dn.<di(.  Tilany  conspicnont 
ImtM  of  ttorrotu  stniclure  which  some  will  think  ought  to 
ha  vt  down,  an  really  altogi^thor  irrolovant.  That  iu  tJte 
■ptnid  curd  tln^  (^y  mattf  r  Li  ptarad  intoraally,  while  in  tho , 
eemhruiu  it  T'li-ius  an  ouUida  stratam,  ia  a  fivct  of  nioin«nfe 
in  anabomy,  bat  ono  whiuh  throws  no  light  on  thu  acioaco  of 
miad.  KnowledgD  of  tlio  tmlh  tluit  tho  {MMtcnor  nioU  uf 
Uio  epiunl  norVMaro  aOirront,  wbilo  the  unti^rior  uru  cirori<nt, 
b  all'iinporlant  to  tlio  pathologist  j  bat  to  the  psychologist 
it  lit  quito  ttmmp»rUtnt,  since  this  arrsogemcDt  might  have 
bcon  rovrased  witbout  tbo  priuciplcs  ol'  nervous  etructare 
U-iucr  in  Ihe  kost  changed;  and  it  is  with  thoso  priiitriplus 
'"gist  is  concoiDcd.  Tbi)  lending  facta 
1  ;    _    _     „  .  ;     i,t?ipk-9  nji»y  be  mmntod  up  thus : — 

Tho  thivu  groat  sub-kingdoma  of  animals  in  whuh  tbo 
nirrvoit*  nyxti^Ri  becomes  considerably  evolved,  allow  as  tbot 
olnng  wilh  thu  rvlalivcly-incnosod  maissivontuis  distioguieh- 
Utg  tbo  higher  tytHM  of  tho  unions  systou,  thoro  gou  that 
otbnr  kind  of  integration  implied  by  incroaeo  of  Mtructnnd 
eombination.  Iliere  is  multiplication  aail  culorgRuicnt  of 
iiuf  purta  that  onHo  local  nervous  centres  with  gonoral 
ntrvuus  ocDlros.     Tory  fix.'([nuntty  thcro  vt  an  approach  or 
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«Iii8t«riDg  of  ncrroas  t'OTitn'*  thiU  wi-m  pwvioMly  far  npart. 
And  thoro  u  both  *  n'l/ttivo  tmd  au  aliitoltite  inc-n-nno  in 
tbnae  ceutn»i  wUicb  hare  ihu  most  muUipliod  mlationa  with 
local  c«DtnM,  and  througli  Lltoia  with  all  p.-vrts  of  thi*  ba«ljr. 

Tliu  DLTvodH  sy^tptn  in  tnwio  ap  of  thiviuU  inrkiw>d  i& 
•bMUu,  nn*!  corpmcliM  imbedded  in  ptx)t»ptik<iin  j  uf  which 
the  thr«ad<>,  iinit«d  into  butidloa,  constitute  almost  tlie  wbole 
of  the  poriplii^rul  parts,  wbiletbeoorpnsclM  with  thoir  ni&lrix 
are  fonnd  chiefly  in  the  ceotnl  parU.  ILkving  at  it«  oatwcx- 
tiemit;  a  plexus  of  highly-uDstoblo  matter,  a  iicnro>thr<«d, 
con^ting  as  w«  oonclude  of  I0M  unstable  tuattor  bot 
matter  isomericalt;  tranafonned  with  aano,  ruoa  inwanla, 
BaiT0iuidf>d  bjr  sabstancea  that  ehwld  it  from  lati-nd  distitr> 
banco.  Evoutunlly  it  niacbc-s  a  mass  of  highly  anotablo 
matter,  so  conditioned  ait  to  undergo  dooompointtDa  with  tbe 
groatost  facility  ;  nod  froin  the  place  where  tliis  lin  tlioro 
ran  oUior  liko  fibres  to  other  masnoa  of  nnatablo  mnttcr,  of 
the  name  kind,  or  of  a  dtffareut  kind,  or  both — Itrro  to  a 
portion  of  siib^tnnce  tliat  contract*  when  disturlwd,  and 
hero  to  a  awpcriijr  o«ntro  t-onUiaiug  more  of  llie  iNMtty-ile> 
compOKvd  ni^rvo-salifljtnpe.  These  threads,  afferent,  eflTitniot, 
and  centripetal,  with  thoir  conneciing;  oorposcle  or  portiun 
of  grey  matter,  vru  rv'g:trd  dm  forming  the  nntt  of  compoi^ilioa 
of  thu  Dorroits  syttom. 

Such  nnits  are  variouly  groupml  and  rombincd.  Each 
local  gnnglioD  is  •  plaoo  whuro  innay  nfTtn'iit  and  naay 
elToTent  oorrea  are  oonnnotod  by  tsany  portions  of  tiio  iiii< 
atable  nerro- mutter,  enpnblo  of  saddLtnly  giving  oat  inuuh 
molccitlnr  motion.  Each  Bitporiorgaugliou  ia  a  pluco  wIiito 
eeotripctal  and  centrifugal  fibrvt  frum  aaoh  local  or  iufurior 
ganglin,  nrr  Kimnitrly  conm-clcd  by  similar  matter.  And  an 
with  Htill  liighcr  gnnglio  in  their  n^Utiona  to  th«ite.  Frum 
which  principle  of  couibination  it  naulta  that  the  pniwitiiti* 
ties  of  difforent  compound  rclatiooa  Innrvaso  ai  Gut  aa  Uie 
con tntli ration  progreaaca. 

Wo    Baw,  however,  that    tJiis   oetoblishmoat    of  more 
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noniETroos,  moro  inrolved,  aod  more  varied  relatioDS  unong 
the  ports  nf  ibo  orguuuta,  imjilios  aot  simply  this  groapinf^ 
of  flliroa  and  tliii  nrmiigi>mciiL  of  cciitrM;  but  also  a  inul- 
tipUuitioD  of  till)  utrvc-corpuftclcH,  or  portions  nf  f^-y 
niAttor,  oocupjriug  tboir  ccmtree.  And  we  fouud  it  to  follow 
that  w Iiurc  tho  cump^iiind  ri'Iittiona  formed  are  among  nintiy 
pciiuta,or  wlicru  tbu  points  aru  lo  bo  combined  in  manj'ordm, 
or  both,  groat  acciimulatimis  of  grey  iiuttcr  aro  hoimIimI  :  an 
tuiporlant  ronilbiry  being  that  the  qtintititjr  of  Ihix  iiiatlc-r 
capablo  of  givinf^  out  much  motion,  iacreases  in  pn)j)rirlion 
%n  Ihe  onuibiualioaa  formed  bvcomo  \argc  and  hctcru^eueouii. 

Passing  to  the  e]XM:iat  norroiiB  slructuro  related  to  that 
ipecial  PsTL'lii)liigy  of  cliii.rf  inipnrtJiRco  lo  a»,  wu  eaw 
that  tl«i  Npiual  iwril  is  a  scries  of  iimrtlj"  dopi'ndrnt.,  partly 
indrpcnd«at,  double  nerro-ccntrcn ;  eiicU  conncrnod  with  % 
OArtioilar  portion  of  tbo  tronk  or  a  particulur  liinlj,  to  tlto 
«ldn,  muM-Ios,  and  vo^ucU  of  which  it  semU  t»>rvc!i. 
The  outflrgT'd  cppUalic  extremity  of  tho  epimd  cord,  iho 
nWH?/u  ^ilmqala,  is  a  wtiln>  ronnMtwl  by  pomriixtnl 
flbrct  with  tbcBO  partial  ly-ditTcrvntiAtt-d  inferior  wntix-n; 
and  rrociviug,  m  it  abo  dow,  diractly  or  intlirectly,  itr^rrrN 
from  tho  Bpwrial  senaO'Organs,  tho  mtAiiUa  ohlonyala  i»  a 
ctmtm  wlii-rv  ihu  local  ccatrva  concstmcnl  with  iM>arly  all  pnrt^i 
of  the  body,  nro  broggbt  into  commiinicatioa.  Wo  muw,  Uu^ly, 
that  th«  two  great  bi-lobed  masaes  overlying  the  vind'tla 
ahlomjuta  ami  the  e«uBory  ganglia,  with  whii.-b  they  urtt  in- 
Ituatoly  Goim«cl4.'d,  may  bn  rrgarded  as  contros  in  which 
Vofat  oompoan>l  -  '  ions  aro  unid*^  into  citnncctions  atiU 

mora  vomponml,  i-i*  \-ariiiui',  and  Htill  mora  uumrroua, 

Oao  further  fact  whu-h  it  rcmahtnl  for  its  to  tioto,  was 
til  r  '  '  Mie  more  important  nervous  Btnicturvs  are  tboiM 
wli.  ;r    tho  paria  that  aro  acti'd  upon  by  dio  oau-r 

world,  into  reUtion  with  the  part«  that  react  upon  it,  thirrv 
art'  nl>«i  iiLTtTius  atruoturcs  that  bring  all  tlieiO  into  relation 
wiib  tho  vitiil  (irgaiw:  no  i«?rviiig  to  onito  (li«  parts  which 
aapL-uJ,  with  Uu>  parts  whioh  aovumitlutv  and  didtributo. 
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TQi  rrMCTioxs  or  the  steavocs  vnrrtM. 

{  17.  WBen,  at  tho  outact,  wo  inquired  what  ore  the 
mwiifoKUlioDS  with  which  iho  nrrrou  «j«t«in  ia  usocntcd, 
we  tiet.-«3sarilf ,  in  drawing  a  coaclasioDj  aaaerted  m  (^nrml 
terms  the  part  perfbnned  by  tltB  nerrous  ^Btecn.  And 
though  in  the  chapter  jiut  ended  the  sole  aim  Itu  bevn 
to  describe  nerre-tbreads,  nervo-cclls,  ncrve-tranks,  ncrro- 
oentreii,  aitd  the  vnys  in  which  thof  aro  put  ttigetJii-r  ;  yet 
the  ends  Bobservod  hare  anavoidahl}*,  from  tuna  to  tiaOi 
oome  into  view,  StrDCtare  and  fuactioa  oro  in  our  thonghtH 
ao  inttmateljr  rehited,  thai  it  is  scaroely  poeaible  to  giro  a 
rational  account  of  the  one  witboat  some  ta«it  rel>Dt«aoe  to 
the  other.  IIitb,  however,  fnoctioD  ia  to  be  oar  special 
topic.  Having  Mteu  how  tho  ncrvoua  sj^tem  ia  oonatiHtitcd, 
we  hare  now  to  »ee  bow  it  work». 

The  proposition  with  which  the  Brst  chapter  ondod  was 
that  nemos  evolntion  varies  parll;  as  the  qnantily  of 
motion  generated  in  the  organism,  and  partly  aa  tho  oom- 
plexity  of  this  motion.  Here  the  loitial  inqairj  nosb  ho, 
bow  till)  ncrvoos  eystom  aorvra  as  at  onco  tho  agoot  by  wbJuh 
notions  arc  Ubcmted  and  the  agent  by  which  motions  are 
oo-ordinatcd.  llireo  things  have  to  bo  osplaiacd  : — 1.  ^Vhat 
■TO  tho  causes  which  on  appropriate  occtuioua  determine 
tho  ocrrona  system  to  set  up  motion  f    2.  By  nhnt  procow 
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'  it  libonte  the  insenmble  moHoa  locked  up  ui  corUun 
tisanca,  aod  CBOM  tta  tmiNfonnatioa  into  icnsibla  motion  f 
3.  How  doca  it  lu^ust  utuible  motious  into  tlio»<i'  coiu- 
biuatious,  aimulUDLvna  and  succc^ire,  ac«dful  fur  ul£cti>n( 
•M4.ioo  on  UtD  extiintal  world  f  Tb«s«  quesLioim  covirr  tlio 
•rtiolo  of  its  Rinctioos;  or,  at  anj  rato,  all  Uiohq  uf  iu 
ruiiiniotifl  wiih  which  wo  aro  dirooUy  ooncomeil.  We  have 
tu  tntM-pn*t  iu  poutTO  funcUoii  u  a  ixiMiivw  uf  distorbaacos 
thnt  wt  it  gcingi  iu  ootiiro  fusotioa  as  a  liberator  o^ 
ij.iiiKm;  uid  itn  actiiTfl  functioii  ns  a  dlistnljutor  or  »pi)or> 
tiuwr  of  the  notioii  libented. 

IVobubljr  it  will  b*.*  ihoaght  thnt  there  ia  ht^ro  iulrodaced 
tt  fmicliuti  dintioct  friini  IIiumo  bvfoiv  DAmod.  It  eeems  that 
the  T^icetving  uf  diaLiirlumc«K,  or  alimuli,  on  he  iacludud 
ueidier  tinder  tJie  hrad  of  diacBgnging  motions  nor  under  the 
Li>ad  of  co-ordinating  motions.  But  on  reducing  the  f»ol« 
Eo  t-hotr  lowDi^t  ternid,  and  to  thono  Utdix  which  Phyiiiology 
tirqper  CMi  done  roco^ae,  the  difficult;  disappears.  For 
all  ii>-  I  tiuiHli  an  motions,  mulnr  or  molecular;  lUid 
■  he    :  of  co-ordiuBtiiig    molicuii   oomprcbotids   not 

Bunpljr  the  combining  and  apportioning  of  the  motiotM  ex- 
pi-niifd,  but  kIho  thi3  combining  of  ibo  motioas  rcvrirod, 
luid  the  (Mljuetmi-nt  of  the  one  set  into  luirmonjr  with  the 
oUit-r.  A  momont's  thought  jnstiSi-s  this  proposition.  Tbo 
•timuli  to  iba  norros  of  toiK-Ii  are  nnieible  motjoua  of  the 
bnbpdding  tiainc,  eaoMid  pithcr  by  the  impacts  uf  oxUtiibI 
moving  bodies  or  by  motions  uf  the  organiKui  wliiidi  bring 
it  Kgoiuat  cxt4rrna]  bodit^,  (ixcd  and  uiuviug.  The  niiditory 
nurvo  rvccim  thu  motioDit  conveyed  to  it  from  nuLOM-ii  of 
itiiit<>!r  that  are  ribtstiug.  Tbusu  minute  agvote  that  termi> 
ante  the  aervoa  of  the  retina  are  acted  on  by  Ininiiufuroua 
nndu lot tun^— motions  of  the  ethereal  medium  which  produce 
Botjoiui  among  thoir  molecolcs.  So,  too,  the  ncrrea  excited 
by  Mpid  and  odorous  subalutici-s,  ore,  ia  fact,  oxcit4.-d  by  the 
OMtleeuUr  movAments  thi'im  Bulwfauice*  canso  in  tb'iir  fflctn- 
miiios  by  chemically  changing  tbcn.    Thun,  Hpeaking  noi 
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fignnitirplj-  but  lilerJly,  *a  affct«nt  fibre  of  whatever  kiad 
b  a  rocipient  of  motion  f^ivrv  to  ita  molpculra:  uJthtrr  bjr 
mnlnr  tnolion,  &s  wlien  a  blow  is  Moeiml;  or  bjr  tbo 
mt  Uon  of  otbor  m<»l(«ulD>,  m  wbaa  tiurm  u  oontact  witb 
a  r.lirinii'nlly-actire  body ;  or  bf  thoae  ethereal  moluouiar 
moLioua  which  conslituto  Ridiant  beat  aod  li^bt. 

It  will  be  wpU  to  ooDi^idar  moro  fitlly  this  ■ab^ivixioB 
of  bi'rvuus  fujictioas,  ami  tbo  rMMUia  fur  ium  prooooduj 
opou  it. 

f  18.  Physiology  u  an  objectivo  scloneo ;  uid  ia  Itotited 
to  Hidi  ilatA  aH  can  bo  macfaml  by  ofaonrratMua  mado  on 
Sfaaibli?  objixrts.  Jt  cannot,  thorofurPi  properly  appropriats 
SiiliJL'ctiru  diita;  or  data  wholly  inaoca)sibIi<  ti>  i>xU'riia) 
Dbaarvalinnj.  ^Vithout  rioestioning  the  trath  of  tim  lyu 
imcd  porn^IiifioD   bi-lwvctt  tlu)  chatign  wbidi,  phjiiicallT 

lUaitlt-ri'ii,  am  diaturlMDCM  of  tums,  and  iham  whicb, 
pjiyohically  conuderiKl,  am  fiirliDRM;  it  may  bn  aafidy  affinm>d 
tlutt  E'hyxiiilo^y,  which  i:<  nii  tulcrpretatiuu  of  the  physical 
{jrDi-es.->t>a  (liiit  go  on  iu  or^^anisms,  iu  t«rui3  kuown  to 
physical  sdoaoo,  craMs  to  be  Physiology  wbon  it  importa 
into  its  inlvrpratatJona  a  psrchJcal  factor— a  ftirlur  which 
no  phyninU  rvatoorcb  wlmU-vvr  iwi  diiiclo»0,  nr  iilfntity,  or 
the  rciuot«at  gUmjisD  of.     l^u  mhitMina  betWL'uu  turro* 

itiODS  aud  mental  slatr^  ffirin  a  dislitH-t  aubj^t,  to  bo 
flaalt  willi  prBWOlly.  Ili-ro  we  aru  treitUii);  of  iii-nrL'-ao- 
ttoua  Da  tbvir  pbyaiological  Hido,  and  muAt  ignotv  thdr 
psy.hological  nidc. 

Duiug  thia,  wo  haro  no  alti-matire  b<tt  to  fofiunlata  thrao 
ia  tonua  of  motion.  And  having  reoogaizod  tlia  priowTy 
diviniuii  tii  Ik)  that  bftwo.-u  ihn  libi.>mti»n  of  tnotiuoa  aud 
Ibo  co-onbiuitJoii  of  oiotioiu^  wo  find  Uial  thin  hMtdiviaioD 
must  be  aub-dindod.  It  Jnolodea,  firtt,  tlip  oo<4>rdin«lka 
Df  the  moltons  rt-coirrd  with  one  anothor ;  ami,  M-coiid,  Oue 
co^urdioation  iif  the  looiioiix  vxpooded  with  tho  uolioua 
nooirod,  aud  with  ono  anothur.   llvuoe  rvaiilta  a  goocnliMd 
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Jd«  of  ncrvDtu  IijdoIIoiiii,  u  divJAiljIo  into  r(vij>f<i-fnofor, 
metar,  an<i  dlriyo'molor. 
It  most  tie  iuluiitt4.-d  that  in  lli>>ir  lii^^litr  forms,  tht-so 
funHious  ara  bo  Dtit4uiglL-d  tlinb  a  triparlitu  dtvi»iou  uf  tbom 
in  ililGcuU,  if  not  impomiblv.  To  tlio  8iinplMt  tvpca  of 
ii'-rvou*  II  is  eoisity  apjilied:  eat^h 

ftfTivrait  :-' .     ■; -  -b''""**  '•'"^^  (foiiglion  U  it 

tih«nt-nuitiir  afFuut ;  isach  eSVif  at  iti'rro   is  a  diriyo^motor 
o^-ot,     i  '  X  nwr^'oiiji  «j"flf«>m3,  funned  of  inferior 

nml  «ap-  .  ■  -  couavcted  by  parts  coDtaiaing  ncrii'n 

that  are  '  >)|  ceDlrifugal,  nod  commtsKtimI,  there  nr'ao 

irroHpODdui^  evooodorir  fuuctiiiivs  which  {^'«Uy  ohHeoro 
i»  primnry  fundiouM.  It  romiunii  trim  llukt  all  thn  MiToroat 
aro  R)n*>vcr»  of  motions,  oud  that  tOJ  Oxa  oOtTviit 
are  directors  of  molious ;  and  it  n-mains  troo  thai 
vesitJei  and  purtioQS  of  )^n>v  HiilxUincc*  chi\iii}(1inut  iho 
tre*  aro  liboroton  of  motiuna ;  bat  of  tliu  fibres  largulj 
i»ing  tboio  ctfstn^H  wtf  niUHt  nay  that  tlicir  fusctioos 
aru  both  recijplave  and  direotivo.  Morerthi-k-sH,  wo  gboll 
bo  oonaidorably  helped  by  tluuking  of  tiio  aJTuroot  nerves 
a«  rreipio-vuitor  and  iLo  ifforont  itcrvc-a  as  dingo-motor ; 
whilo  wo  think  of  tbo  niTVinis  ceulrcs  m»  composed  of 
•motor  eJomonts  alon^  ivilh  elcmontft  thab  perform 
til  iJiQ  othur  fuQOtious. 

Thb  genoraf  coDceptioii  haa  now  to  bo  made  tpoeifio, 
la  dealing  wiih  fotuitioiui  wo  will  fuUovr  the  «aroo  order  ne 
wv  did  to  dealing  with  stmotures — we  willconaider  fint  the 
offices  of  tlio  diScroat  Iciada  of  ncrrons  matter. 


(19.  Thu  grtiy  imb*(aiiw  aud  iho  white  sabslonoe^or, 
<  apook  inoru  ntrietly,  tho  uilroganoua  tQattcrin  nad  aroimd 
TniolL-a   and   the  uitngettoaa    matter  occapyin^   ibo 
itna  of  tbu  n»ve  tuboe — have  not  absolaU-Iy  distinct 
ilies.     Cvrlniu  iiiuipla  animals  yield  oridotico  tltnt  in  tlin 
iRDtary  nfn-oaN   aystoni,  tlicre  il  no  Ruch   utrtirtural 
diflrnmtialiou  ai>d  oon4e4]uontljr  no  itueh  functional  diffur- 
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eBtutian;  and  tliere  ia  proof. Uiafc  erm  in  Uio  highest 
n*"*i^°  the  ^AmattatioD  is  ixtoonpUtC 

Od  the  one  haad  the  vmicnkr  mhitMioc,  haring  fur  iia 
diioF  office  to  give  oat  inoltwtilar  tnotion  whoa  diatarbed, 
haft  alao  a  constdenble  pown-  of  conrtTing  or  eondocting 
mol«ooltf  motion.  Wlum  tha  fibroaa  part*  of  tho  ipiaal 
oord  hitro  bcca  cut,  it  is  fooiul  that  if  tbo  ocotrol  coliioina  of 
givy  mnt''"'  remaiu  oncat,  or  if  then  renutoa  even  a  narrow 
Knlc  to  ouintain  the  coDtinoitjr  of  tho  grey  natter,  disturb- 
aace  ts  still  oonuaaoicatod  throa^h  it  to  tho  brain :  not,  ia- 
docd,  diatarbance  of  aaj  special  kmtJ,  bnt  distarbonoo  of  tho 
most  general  kind.  IVno,  it  doea  not  fi>Uow  that  snch  dis* 
Inrbaooe  paawa  along  the  grey  matter  from  end  to  end. 
Throoghoat  thowbolo  length  oflho  spinal  cord,  Qcrvo-Sbna 
divcsU)d  of  tlirir  modalWy  ahmthsontrr  into  and  aAcrvrnrds 
isstto  from  the  grcj  matter ;  aiu),  again  protected  by  their 
^Msatlts,  proODod  upwards  to  tho  brain  in  tho  surronnding 
wbito  matter.  Terj  likely  these  take  np  and  oonrcy  mok-calnr 
distttrbances  set  up  in  the  grey  matter  imbedding  them,  Itol 
arcD  this  implies  that  distxirbnDces  are  f»opegtttvd  to  aone 
extent  tbroagb  tho  groy  matter  ;  and  tho  argument  rcquirta 
no  mom. 

Oonversely,  il  is  foand  that  tho  mattw  forming  the  "  axis* 
oylindiT,"  or  oaeontinl  DerTe>thread,  onn  do  something 
mure  than  tnasnit  awlecnlar  motion.  It  has  a  certain 
power  of  limtiltaaeoasly  giving  oat  molcoulnr  motion: 
■o  tfaaring  the  property  of  tlio  Tcsionlor  matter.  When 
a  ii(.TVo  13  irritated  not  fiir  above  its  terminatinn  tn  a 
uuii«le,  the  eficci  is  bat  aroalL  If  the  irritation  ia  at  a  point 
furtlier  nimorod  &om  tho  mnsclo,  the  offoci  is  grealvr.  And 
tli»  cift'ct  increoECa  aa  tho  length  of  norvo  through  M-birb  the 
disturbance  is  oonroyed  tncrcaMS.  From  this  vm  most  lufer 
Oiat  besides  the  molecular  motion  received  aad  tronsfemd, 
tliore  is  molecular  motion  liberated  tn  the  ner%'c-fll>re  itself. 
Not  that  Uiis  molecular  motion,  like  that  which  the  vcaJcakr 
nutter  yields  up,  tmpU«  an  eqaivalent  deoompoattion.    Vio- 
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H  ia  n  conoomilaiit  of  Uio  isomorio  tnaafonnatioD 
propnizalixl  tliroDgh  &  dutturU'd  ncrrp,  tmi  •unriog  to  coo- 
■tl.  >nc«.    Bume  Rach  acoompaDymg  rcitult:  iH  to  1)0 

..  -  J    .Lvn't  if  Uie  oondnction  is  efiected  hy  uunicrio 
irroBtiou,  or  bv  any  land  of  molecolar  ro-arrangemeDt, 
rbi.u  tho  mulfculds  of  a  atau  cliangu  from  ono  form  of 
Til.itiAUiin  to  auother,  either  sbaorption  or  libcratiuu  of 
Tl  iM  mats  to  occar.    Hut  there  canitob  in  this  obm 
bl:  of  iBoHoo  ia  mouifi-st;    Emco    tliat  would 

rolv^  »  ^.  t  ortiutuUu  rotbtaaoo  to  thu  tmnsfLT— llio  atoonat 
of  forco  or  motion  rocoired  bf  tbo  cztromily  of  tho  nerw, 
would  fjoic-k);  lie  tiii>>d  iip  in  tmiisfonning  lint  ndjiK-cnt  part 
of  tbo  iicrre,  &nd  tlto  cluiugo  would  tmvul  but  n  Httlo  war. 
Biiing  tbDS  obliged  to  infer  that  motion  is  libpnit<-d,  wo  nb 
ouce  aw)  whcueo  ncrvc-Gbro  dfrivoa  tLo  power  to  incnniRo 
Ibu  dtMLurliunrv  it  convey ;  tiaco  oncli  portion,  while  jioaeiiig 
ou  ttu>  waTo  of  moluculur  motion,  adds  tho  molccalar  mottoa 
givon  out  during  it«  owa  tnuuformatios.  'lliiii  ncltoa  vaaj 
he  radrlj  Bjtnbulizcd  bj  the  trooBrpr  of  eoDsible  motion 
tlong  A  row  of  brickti  ou  rod,  eo  pU»rd  tlint  «cb  in  talluig 
knocks  oviT  ila  m.-iglil>ciur.  For  if  Ltifitc(.d  of  bricks  wbich 
ttund  on  tok'mbly  brood  oudH  lUid  r-([uiro  doqio  furco  to 
overturn  tliem,  we  snppoM  bri(.l.s  tlmt  ure  d«Iicfttoly 
b«Lu)c<:d  on  narrow  ends;  and  if  we  farther  HUppoeo  tbom 
■o  ooDStitntod  thiii  tbey  do  noL  dissipate  motion  hj  pcr- 
cOMioD  or  fricliou ;  WO  fllnll  6C<o  tluil  tho  motion  transutitted 
will  BcciunuUt^.  EiM'b  brick,  bowdea  tbo  motion  it  ro- 
,  '":II  poas  on  to  the  next  the  motion  wbicb  it  bas 
icd  in  fjtUiiig. 
llie  gtmcrol  trutlu)  to  bo  carried  with  nii  arc,  tbnt  in  Jlii 
yi'-  '  .1  QudiRVrontiatod  stntc,  nerve-matlor  uniloa  tho 
{I  -i    of  giving  oat  molocular   motion    and   convey- 

ing molecular  motion  |  bot  that  with  tbo  ndTuneo  of 
evolutiiiti,  il  becomes  tipocialixed  into  two  kindx,  of  which 
tba  ono,  colli-ctcd  together  in  maaaea,  Ilos  mainly  the  fiinctiou 
of  givinjf  out  motion,  though  it  can  stiU  to  eomo  oxtont  <uii> 


daol  it,  irlnle  Ih*  &tker,  odBerlBa  togvOipr  is  tlm<ivdfi,  hu 
Bsi&l^  thsfltoctioaiif  caiiditetn9inolioii,il)ua^'li  iti:Ka8liU 
to  mm  sKtml  pT*  it  obl  H 

f  20.  Tlie  wmpcraUon  of  these  difTcrentintecl  Idn^  of 
DCTTp-vobstftEtc^  luritig  diflvn^taied  fonctioas,  is  sees  In 
its  Bhnpfest  fatm  where  ihcj  ■>«  ojubtned  iiito  wlmt  wn 
before  described  ■>  tbo  mut  of  compoaitioa  of  ibo  ncrrtHts 
^tm.  An  tSenai  nerfc^  chutg^cd  by  m  toucli  at  iU  onter 
•ad,  and  tratmcd  by  m  ware  of  tsomnie  (nnsfonmUoa  lluil 
gntbera  strcngtli  as  it  goes,  commaniaitce  tbis  irftro  to  the 
oompanUirt.'];  large  tnii«a  of  tiastAblc  matter  connected  with 
its  tnoiir  end.  The  shuck  of  lehtwibr  distarb«&ec,  io- 
mcoseljr  iocroased  by  ibo  deoanpostdoo  set  np  in  tbi» 
imstabUi  matter  cos'tiltiUttg  a  ganglioD-corpnscle  or  ite 
matrix,  dliTtiMe  itflolf  around,  but  takes  mobly  the  sbnpo  ot 
a  rvlatirclf-poworfal  ware  of  iaomeric  transfonanttun  aloog 
tho  vtfi-ront  oarvs.  And  the  efibreat  mrre  bebg  dietnbotrd 
at  ita  other  end  lunoog  the  fibres  of  a  miiacle,  tliis  powerfiil 
wave  sets  op  iu  ihttn  an  isomeric  trsnsfonnatioa  of  anolber 
kind,  rtisalting  in  contraction  {Pritteipte»  o/Bioto^,  §  303), 

llio  belief  that  tbow  are  tho  offices  of  llio  roKpcctire  parta, 
in  borau  cut  by  Bhoeo  pooolinritit's  of  ifructore  which  vrotv 
dcMoribed  as  ocoorrinf^f  ia  the  aOercut  fibres  of  c«rtiitn 
special  spoatvorgans.  We  saw  ihAt  tho  outei'  cndsof  llie  opiio 
norre,  tJio  aodilorj  nerre,  and  tko  olfnctury  ncn-r,  arv  idikn 
chnracteri«d  bj  the  proaonco  of  Ti-Mcatar  maltor;  and  that 
whito  io  tbia  tbcy  diETcT  from  llto  outer  ends  of  tho  nnm 
of  touch,  they  also  diHur  in  bciDg  oxco8sir«ly  BOfisitiTe.  If 
■grey  matter,  or  tho  matter  of  rniclcs,  baa  tlio  function  of 
imUKHUHjly  naltiptyiDg  any  uiolocnbir  motion  it  reoojvn,  and 
paaiing  on  the  ao^ntCDted  wavo  of  cliauge  along  oonneotod 
fibres,  wo  at  onoe  bnYo  a  mliafactory  exptauation  of  thes* 
pcoalior  pcriphrml  structures.  lUco  as  an  cxamplo  tho 
ntbuk  Ouo  of  tho  uinnto  codo^  in  ita  iiunkitivu  layer, 
iBitamrirj  not  tgjh  of  an  inch  in  diameter,  bna  ita  com* 
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pOBCnt  mntliTr  c1uin^>d  hy  Uie  elhi>ml  vibmttou  vtnuintiiig 
fttim  s  eoadki  ia  n  eoUoKi'-window  at  n  gront  dtgtnnco.  Tbi* 
r  '1  from  60  fikiot  n  r*T,  innj-  well  bo 

i. -I  I ..'.  .        n  1  ttirough  (I  Ctiuxidcmblo  Icnglli 

of  atTcTiTnt  opfto,  nn  ailequnti'Iy-mpid  wiito  of  moletntliir 
C^ittigi^  J  dm  tilts  waTL',  afiur  pMaing  throtij-Ji  an  Mtromuly 
dultislo  librit  letis  tlutn  n  of*  ''Q  i°ch  in  k'nglb,  cornea  to  a 
knr  of  pr!>nKliitn*corpaMk-s,  with  ono  of  which  we  may 
I  Id  lltrH  tbo  tiiiiialo  diaturboticv  net* 

i.^.  ..>.:: ;...■;  ;ilnr  (^linngi-—uulocIc»  a  cottsidemblo 

Mnnimt  of  dioU'CuIat  moLion;  nad  tbua  greatly  angmenlcd^ 

'1  Iravprses  iLo  rcmaiDdcr  of  Uto 

i..;. ;  ■  :   ;. -.L  lunn  of  tiuo  tbut  would  rtKuIt 

hni  it  tn  ^11  Ktn-ngtii  by  n  unrios  uf  iocmint-iitri,  Hlnrtitig 
from  nu  i  -lol  fii^t  term, 

fiuvr  r.>.L ..  i.j,  hitnci'ii  fur  mnUiplying  octioa  coN>p(^rAto 
in  tboeo  nucta  wWro  tbo  iutttid  iicliou  ta  oscossivoly 
niiniiitT,  uiAy  bo  illintmtisl  by  o^rtuin  nrtificiul  n[fjili- 
ttU'-rn  ttuit  ca-opomto  in  nit  Aiutogoat  tmuiDor.  A  mat) 
mth  a  Itiiir-tn^v^er  pistol  in  ids  baud,  pats  its  muKxle  to 
\hr  i-ni]  of  a  Irain  limb  nina  to  a  poivdci-tQngttx.iiK',    Tiui 

'   ■'■-■'   •mrv  on  the   trigp*T  Jtl>i-nit<'»  a  «i>ring,  and 

I  \va  till'  banimor.     Hero  is  HOtnotbiDg  liko  ibo 

nal  uulliplior  wliicli,  ns  wo  luive  se«ii,  iuibitiudly 
:ni-  iiHiG«i  tlio  uctk>n  tbat  falls  on  tbo  end  of  an  affLTeot 
D'Tvf*.  Thu  )>ro}K-l)i'd  bitnimi^  cxplodt.-tt  ll>0  onatablo 
I  [^  powder  ia  tba  c»[i;  Oiud  jitiiyitig  n  pnrl  cuin- 

]  ill  T5:it  of  tbc  coucciitmtod  poiioU  of  ligUt,  wliicb 

.-J.  i;i  <:i:|<  .cion  in  one  of  tbe  uiiuule  senfiilivo  i-oda  or 
o^ii-i  of  tlto  retina.  TIio  iiKploflioti  of  the  cap  oxpludua  tke 
powder  in  llii*  plitol:  a  i;bimgo  tliat  may  Byrii)>uliju!  tba 
p  MmfT  np  iif  ilccompoHitiou  iu  nn  ndjnocnt  gnuglion-cull  by 
fl  rottnal  eiement.  Tho  flash  from  tho  mouth  of 
r:  ;  i-;oi  Cres  the  train,  TClitcb,  carrying  the  flame  oawardsj 
i>]  <  VI  tip  Ibo  mngnr.tnc;  and  this  servos  to  iIlnNinile  tha 
adiim  of  tho  partially-diicompowd  g»nglion-c<iU  which  pro* 
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pagmtM  ft  sbock  tliroD^  tbe  aSetenl  nerire  to  •  lug*  d»* 
pout  cf  unstAblo  niftttPT  in  the  optic  centrD,  whcro  on  immense 
mmouDt  of  molMraW  notioo  a  tlicreiipoD  ducngnged. 

The  joint  action  of  ui  ftftbrrat  fibre,  iU  c<>ntnll;-scntnl 
gaiigltoni>corpa9c]e,  and  tho  coDnected  efferent  fibro,  ia  com* 
moaly  known  as  a  rrSi'x  action.  Tbo  name  indictUt^s  ibo 
gmwral  tntth  tlut  tlw  dixturbanco  in  tmTL'Uiug  from  iu  pUoe 
of  origin  to  ibii  pboe  where  its  effi^  ia  scon,  pauM  through 
m  pi»nt  at  which  its  course  is  bent  or  r«BootMl ;  Aud  in  mj  far 
u  it  di^scribea  this  vtttj  gvtncral  trait  the  term  ia  «  good 
ooo.  Bat  if  tho  forrgoing  intcrprvtatioa  be  correct,  Uw 
term  ia  in  Qtbor  twpacta  objectionable.  On  the  one  liaod,  it 
itoplirs  as  essential  what  is  non-cascutia].  That  the  nravs 
of  ilistarbouce  mokes  a  sodden  turn  at  one  part  of  its 
coano,  b  a  fact  of  no  intrin&ic  moment — is  mervly  a  con- 
comitant of  tho  laot  tJtat  tho  norm  it  tntverses  havo  to  be 
put  in  commonication  with  other  nerves,  and  that  pointa  of 
junction  impl;  aaglce.  On  tho  other  band,  ik  leavss 
9nt  of  Bight  Uie  fact  that  one  of  these  puiota  of  junction 
frum  which  the  wave  of  disturbatico  ts  said  to  be  rcdeGt<>d, 
ii  a  pbce  at  which  it  is  greatly  augment^;  and  that  this 
augmentation  of  tlie  wave  is  the  all-importAUt  oQico  of  ths 
Ifing  at  the  point  of  junction. 

(  21.  Bemembering  that  bnndlcs  of  sotA  aflbrent  oorrai' 
are  joiood  to  batkUcs  of  such  ofivrcnt  turrVM,  bjr  elustcra  of 
sncb  corpuscles  imbedded  in  the  grey  matter  of  a  ganglioOf 
and  Utat  bumllos  of  ccutrijwlAl  uitvoi  proceed  thcnoo  lo 
btgbsr  ganglia ;  we  hare  next  to  consider  the  funotiomi 
thiMa  fltmctorca  as  wholes. 

A  ncrvona  ocntro,  oroa  of  aa  inferior  order,  is  not  simply 
a  place  where  afferent  nerros  ar«  MV«nUy  linked  with  their 
corrvNponding  cflcront  ncrvoa,  by  corpnack-t  or  pcirliuna  of 
grey  matter  tliat  multiply  nod  pass  on  disturliancAs ;  nor 
b  tJie  only  further  office  it  scrres  that  of  sending  to  bi^^ier 
ganglia,  portions  of  thoBO  disturbuiocs  |  but  it  ia  also  a 


Tm  miCTioxs  or  niE  vbbi'ovs  aisrcx. 
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piKO  wlum  more  involired  oommantCAtloa*  ore  oOboteil. 
Sbr  m  dl  guiglift  mve,  pcrhftps,  the  very  sunplcnt, 
tk*  oorpoaoles  or  vpsicIch  jfivo  off  iimootiBta  moro  or  less 
nonierona,  ocd  nsiuU;  uioru  or  li'iut  braiidird ;  unJ  tbcso 
branriictl  processes,  Eprfwling  ihrougli  the  nmlrix  of  gny 
r'  'III  iMKtunc-d  to  prupKigntu  Jn  varioua  diroctiooa, 

di -.    -^L'gtvef,  the  i]iHturl»iiiL-e  k^  ap  in  tlui  cvrputiclo. 

Thin  dtlAu'iun  of  liberated  molecular  motion  has  two  im- 
;  First,  ihs  nnnilwr  and  oomplexity  of  the  cor- 

ti ^tiangca  prodacud  by  the  origiiud  change,  increase 

m'tii  tho  tnuUipltcation  nud  voritfly  of  thcso  procfitsea  and 
du>ir  (viuifxiou*.  Atid,  HOLvitid,  tiliiiig  with  incrriuio  la  tho 
nombor  of  correlated  chnngea,  there  goes  incretuo  in  tho 
total  (quantity  of  mulecaUr  motion  given  out,  directly  or 
i: 

i,  i.i.j  in  understand  tho  importanco  of  this  hist  uopltca- 
tion,  it  is  nocdful  to  refer  b&ck  to  Fig.  4,  and  to  the  acoom- 
pniiying  duttoHption  of  tho  tvay  in  which  n  lUTvoim  centra 
that  ecrVM  to  Mtablinb  tho  Tonons  poKsiblQ  relatione  ntnoug 
diServnt  potnti  in  on  organiitm,  most  contain  a  large  aocn* 
Bolatiou  of  thou  connecting  and  maltiplyiug  huks;  and 
wluTo  it  wos  shown  bow  immense  mast  bccomo  tho  aoouma- 
latiun  of  resicohir  matt^T  in  a  centre  that  ho*  the  office  of 
Wabliihing  rcUtiona  among  thwa  mnuy  piirtH  in  nriotui 
Orders.  For  it  will  bo  iienn  that  as  fast  as  the  conuezionit 
becomo  numorous  and  compli^x,  so  fast  will  entArge  the 
CKiWili  of  thotie  connecting  corpiuchw  and  multiphera  of 
djfturbttsoe  wh!(.-tt  simoltunuoiiiily  come  into  action.  And 
boooe  the  quantity  of  luohu^iilar  motion  evolved  in  the 
a«r\-oua  Cuntrea  will  bocomo  great  in  proportion  as  tho 
fn-ouH  rcUtioti:*  iiic«-a-«'  iu  iiitt  L-i-nlion  and  ht'lcr<igi'm'ity. 

When  wo  Hco  ln'W  tho  lirT.iUf^iiin'iiLs  for  hlx  rutiug  and 
mnltiplying  motion,  deecribi^  nudcr  their  eimplo  form  in 
tho  Lut  Mection,  aro  thtui  L-om["nmd«d — whwn,  pc-curring 
tt>  our  ainiilfi,  wu  hoo  how  tho  fmt  L-vutral  nutganiuo  uf  form 
oxplodod,  eommunicutea  with  other  Ltrgor  magosincs,  and 
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tlww  »g*ia  with  «tiD  Ih]^.  whicli  an  mbeequenUy  ««■ 
plwlet] ;  wu  aball  bo  kL  no  lou  to  andenlfttHl  boir  Um 
aliglitrst  imprtanoD  on  ooo  of  tlw  twopuh-molor  nervM^ 
may  -  '  'r»m  Uia  tibmfmait/r  ccoUva  a  tvUlivcly-io- 
eomti.  .   lt>  snoink  o(  furce,  wlucli,  disclisrgcil  ^Umg 

the  dirufo-motor  msrrc9,  m*y  g«iiR»t«  violctBt  moMJnW 
oontnotMoc  80  Uut,  10  uOco  »  cmm,  »  •light  louDd  nwir 
prodoos  •  eoDtnlitm  start  at  tho  whole  body  j  or  na  uu> 
cxpoctad  motion  of  Boine  fedjaceot  obJNt,  infinitwtnml  m  is 
tlw  notUficatian  it  prodocoa  in  tbo  retiu,  msjr  lumrUiA* 
lam  caoso  ta  iavohuiurj  janp  muI  Bcream. 

f  22.  In  treatinjf  nerrons  fanotioia  in  gi'ooral,  I  ha< 
tnwwatea  ended  with  iUostrationa  frou  Uiu  ttvrvoaa  funo- 
tioaa  of  baniMi  bctugs :  »o  coining  to  tW  division  of  Uta 
Bitb}cct  on  which  wc  haro  next  to  enter.  Fur  ibo  hrwS 
account  givvn  in  thu  Uu>t  clwpU'r  of  the  »)>i.-(-iaI  nervonn 
Btreotorea  with  which  wu  are  most  ooncBnted,  mtist  hero  bo 
Bnpplcmont«d  by  a  briof  account  of  tlioir  special  function*. 

If  wo  k-aro  uat  euch  alTtrrDnt  and  (ifliirool  fibre*  aa  pnat 
through  Iho  npiaaX  oord  to  and  trotn  tho  enoejiludon,  and  alM 
iboae  cemripelM  and  oeatrifogal  fibres  which  coiinixt  ita 
Tariotu  part*  with  (1il>  cncephaJon,  wu  nut;  regard  the  partly 
dopoadvnt  and  partly  iudi-pcudcnt  centres  oompoiting  Uw 
spinal  cord,  m  being  co-ordinators  of  tho  actions  porfurmvd 
bj  Lito  ftkin  and  munvloa  of  the  trunk  and  limha.  A  Wgw 
proportion  of  these  actions,  including  many  of  considemblo 
complexity,  lliu  epiiutl  cord  la  able  to  co-urdiuate  without 
aid  from  Iho  hi^^hur  ocntroa;  and  some  of  Ibd  partially- 
difTrrcutrnted  centres  componng  Uw  iipinal  oord,  ant  abto  to 
c'lTi-H,  siinide  co-ordinatinns  without  aid  from  tlii?  tvsl.  We 
will  glanoo  At  tbe«t'  simple  00-orUiuntiuna  first.  If 

A  patit-nt  pamlyu-d  by  some  injur;  of  th^j  spinid  cord  that 
has  htt  tho  luniltArenbu'goniont  intart,  luu  htH  fuot  touched, 
till'  Irtf  i*  quickly  witlidrawo ;  not  only  wiUiout  a  ccnibm' 
•ol,  but  even  wiUiuut  his  brain  bdng  in  any  way  aitvclod. 
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anlen  indirevtly  by  the  ahnlrinfc  of  Uio  bed.  Tlitu  tlio 
bnnubod  corpuaclH  luid  fibres  containix]  ot  Utat  jwint  in 
ibi.'  cord  witli  tvIiiL-h  tho  ftSbretit  tiad  I'lltn-iit  iK-n'c«  of 
tbi;  Ir*^  iiR>  i:<junii'l(>(l,  litiro  at  onou  tho  fiiiK-rion  uf  (^i*iiifr 
oat.  wlwD  tbo  dtsturbuoco  is  coiiiiniitucnt«d  lu  Ua*m,  tlte 
r  EiamitiCy  of  motenilnr  motioti,  ttiid  of  so  dirctctin^ 

1.  -  -  .  LUti  respective  ninsclc-s  of  tlie  leg,  S8  to  »uiu  tliu 
appmpruta  mcivcmuiit.  Moro  involved  oo-ordi- 

mtiiiuK  BTO  cffrcU'd  by  tlw  co-opcmtioa  of  several  6iidi 
c:-utrf»(  or  pgrUnDa  uf  tbe  grey  aubstunce,  coDtoined  in 
aljooent  porU  of  Um  spinal  cord.  In  the  baman  subjeok 
dcim  -I  of  lbi«  in  not  eany;  but  it  is  sibown  by  ex- 

periiiiL^.L.  „  inferior  Verlehrata,  A  dccapitatetl  frog  llutt 
Iwa  ita  sido  irritalod,  wQl  bring  the  kind  foot  of  tltal  Bido 
-  lod  R3UVU  it  so  cut  to  di<iip1ari<  tlw  irritiitin}; 
j<  ^  i.<  1)  »'>nii.'tUing  farther  is  doue.  If  ft  scalpul  be 
kppUiMl  to  tlie  skin  btitKin-n  tbo  bind  li-g«,  tboso  feot  jointly 
in  «ucb  a  miitiorr  us  to  puidi  sway  tbe  itcalpo].  I'be  expbiiis- 
tioa  is  that  by  comroisnurul  fibres,  trauavereo  and  longi- 
tudinjJ,  tbo  dial  or  ba  aces  conveyed  to  particuW  oonln»t 
■in  couiiiiuotcati'd  to  euodry  udjitcvnt  centres}  and 
thruugb  tbcir  eflcront  ncmui  llivw  direct  and  appofw 
tion  tbo  multiplied  disttirtionotM  aniong  ■  great  variety 
of  uiuolcB.  Ilow  suck  delinite  co-ordkiuktioiui 

M  tboM  are  irflocbed  by  sack  an  appamtos,  wo  skAll  belter 
uiidcrvtttud  on  rumciulHTing  Utat  Uhi  relalioiui  bolwwm 
|>»iilion3  on  tbc  mid  ami  tho  movetucntd  needed  to  bring 
t!i->  fxtnimitiea  to  toocli  Ibiim,  aru  t'^lnnibly  constant.  A 
(r>r^e  bind  foot  can  reach  a  given  point  on  tho  froK'"  "mIu, 
only  by  one  particuUr  muscular  iMljittttinont ;  or,  at  atiy  mto, 
b}-  n  innoirtiW  a'ljmtnic-nt  tlml  vorien  witbin  tuu-row  liinita. 
Aiid  siuco  iu  all  Iro^'pi,  gcnci-al iuti  nftcr  gitiiL-nitioii,  tbe  pro- 
purtiooa  uf  parts,  and  thereforB  lite  rulationa  of  miuicalar 

ati'intiutuiU  t'   ^'-ons,  remain  practically  tku  sanv; 

it    l/i>oonoil   t  :o  how,   tlirougb    tliu  organised 

burvuua  cuuueououn  that  oruto,  k  touch  at  any  point  laay 
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cwise  tliiB  combined  contnctiaiia  occdfal  to  hring  tlw  esdi 
of  ihe  litnb  to  tli.it  point.  It  eltould  be  observpdf 

lieni,  time  Hm  conception  of  Uune  «ots  of  ttw  KpiniU  oonl  m 
oo-onluutioBS  of  motiooa,  is  iDcoinplcta  90  loug  m  the  onljr 
motions  oottteoipbted  »ro  tlioee  of  the  mtuctea.    Under  U»)  I 
bead  of  mottoos  mast  bo  iudaJed  tbe  disturb«D<!«s  ooti*) 
vcjred  atong  Um  KflbrcBt  iu>n'oti ;  for  tbe  QOwnilar  otolioii 
tieo  60  B^putod  t^^  *^*'i'  j<^>'>t  raiults  bare  apodal 
tionii   to  tbeso   rvooived  disturbances.     The  co-ordiiuttJoc 
is    botVNWD   tbo  neij'iO'motor  acta  and   tbe   litnj 
aeti.  Wo  may,  then,  rej^ard  tbo  spinal  cord  u  1 

Metre  of  co-ordinations  wbich,  tbougb  some  of  tbem  bave 
conudtTalile  eompli'xity,  are  yet  rclutivoly  Bimpio— «impte, 
inoeiroucb  aa  tbe  di^turboncea  received  from  tliv  skin  are  j 
mncb  alike  &om  all  porta ;  simple,  inasmnch  aa  oackfl 
muscTikr  adjustment  is  mainly  of  a  fixed  or  invariable  kind;  " 
and  aiinple,  inasmuch  as  tlto  component  acts  of  tbe  oo*  j 
ordinatod  group  are  prm^Lically  simultaneous.  H 

That  culargcd  and  difTcn-nt  iated  part  of  tbe  Fpiiial  cord^ 
called  th»  mtiluUa  ol>hn'jata,  including  tlio  root-portion  of 
tho  pOM    Varolii,   adnate    with    it    and    structumlljr    eo 
entangled   that  tho  two  cannot  be  demarcated,  we  nuiy 
rongltly  distinguuth  as  n  centre  of  compound  co-OrdinatitMuJ 
It  niceivflo  dlreody  tbo  auditory  impreMiona,  the  inprMsionifl 
of  tasto,  and,  indiroclly  through  the  corpora  quadrigvmitut,  ia  ~ 
nflioctod  by  Tiioal  impre^ioua :  meoawliilo  aoadiog  impulMS 
to  the  rarions  musdes  of  tbe  eyes,  tbe  &ce,  Ute  jawn,  and 
tbe  mouth.     By  it  the  movements  of  all  fonr  limits  are  com' 
bined  in  joint  acts ;  and  by  simultnaoonxly  regulating  tbom, 
It  malcM  tbo  bead  and  jaws  co-operate  wiUi  tbo  limbs.    Tbe 
vunoos  improHidonH  and  louKCnUr  motions  implttd  by 
•Ot  of  svrallomug,  it  brings  into  duo  relation.     Uocoivinfj 
tbe  rtispimtiiry   stiraulni),    it  emits   tbe  stimuli    tu    tbo 
uoaolcs  whivh  enlarge  and  dimioiiih  tho  (lioracto  cavity,  iKt 
causing  inHpintlion  and  expiration ;  aad,  as  a  conupqiicnce,  ttj 
is  ibu  ceulrv  which,  dutorbod  by  tbe  mora  violvnt  irritatUit 
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of  Llie  nispimtcrx  gnrfwo,  mnia  oat  to  tbo  rt-spiratoiy 
BUHclvs  tiiufio  moro  vloluut  impuliK'H  whtcb  cuum  cougiui^f 
k&d  BUL-vzinjf :  to  wliidi  utny  bo  addt-d,  m  actions  btiloiiginj^ 
to  the  mwo  clonx.  c-T^iu^;  and  ynn-uiug.  Liutlly,  Uirati};H 
Uio  pQouuiogMlnc  nerve,  it  coatrola  the  actioQ  of  the  lii'iirG, 
uul  the  BCtioos  of  otlier  viscera.  Tbos  it  is  a  centre  U> 
wlitob  come,  in  eomo  cues  diroctif  but  iu  mout  rautes  in- 
directljr,  impressions  irom  all  parts  of  tho  oxtcrnol  suHiuo, 
B.-  "  as  frutn  tlio  mucous  lining  of  tho  moaUi, 
•1  ^  .It,  aad  lunga;  and  to  nLicli  there  olao  come, 
dirrctl/  or  indirectlj,  impreaiuons  reoetved  tltroagh  the 
fj'  '  rises.  At  thesame  timo  the  miDorcuotrea  serenJly 
I  .  lin^  groaps  of  mnsclca,  u<e  b;  it  pot  in  ruUtiun 

with  ona  Another;  sad  th«tr  reNpwtivo  simplo  iwtions  to 
corobim-'d  u  to  constitute  compound  aotiooa.  In  short  it 
liM  re^ipio-tat/lor  reLiiLions  with  oU  the  jiikitA  that  hold  con- 
n-no with  tho  oxtcnud  world,  whilo  it  luis  dirufo-motor 
nlaliuos  with  ull  the  juirt-i  lliiit  rt^acton  the  external  world; 
■od  )t«  function  is  that  of  adjualing  the  complex  movements 
in  ob«dien*.'e  to  the  complex  stiiatili.  Tbi^sit  ootall.  Being 
the  centre  which  initiulos  and  directs  )iirol\*cd  and  ozt<>U(iTO 
bodily  actiunii,  irntuiling  riipid  cxiwDditurc,  it  is  tho  oontro 
in  wbidi  the  demand  for  utat«ri*U  is  indicatcHl ;  and  haneu  it 
b«comai  t)ic  regulator  of  t)ie  circni&t ton,  of  the  aeration  of  the 
bkx;d,  and  of  tha  visceral  actions  generally.  Clearly,  then, 
its  oo-ordinations  aro  componnd  in  eomparJKon  with  thoso  of 
tho  spinal  ourd— «>mpoan<l,  bocauM)  the  impressions  which 
■ffinvnt  and  centripetal  nurvoa  bring  to  it,  nro  not  only  mure 
nnnicrou*  bat  also  moro  bot<nH>gei)oonji ;  componnd,  bccanse 
thii  iinjiulsea  whkh  it  scuds  out  are  uIho  more  nnmerous  and 
ti'Ti-  ti('t«rogeQeoas ;  and  compound,  bccanse  it  brings  mon* 
i.r.  i|  rill  acts  ialocorrespondi-uce  with  more  involved  stimuli* 
l'u»  functions  of  thu  two  still  bighrr  ci'nlrf-M,  the  cirrs- 
itituin  and  tho  c^nlruw,  Itavu  now  to  bo  dofiued  in  terms 
of  Uu'  lanMj  uaturt'.  How  shall  we  expreita  tbem  T  Both 
af  ih(;M}  (troat  bi-lobe<l  nuiiutes  arise  as  buds  out  of  tha 
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ariginallf  alnwet-onilbna  cmtto-vpiiul  axis;  and  u  ihey 
Bnlargp,  tlwnr  distal  portioiia  grow  ntore  tnassivo  than  tbvir 
proximal  portioas,  no  that  tbcy.  and  to  bciog  podonculated. 
Edtcb  of  ilicm  lliiM  bmn  to  t3»  mtduUa  ohlon^ala,  n  relation 
likotliatwliidi  Um  »upmar  puiglitiD  H,  intbc  iliBgramnwtio 
Fit;.  4,  bt'on  to  the  tnfurior  g&ngUon  F ;  and  we  tony  sot 
nntoatomblf  infer  tbat  tbetr  fnnctioBS  am  ajinlngoas  to 
Qteat  faypothoticaOy  assipnod  to  tbo  ganglion  H.  That  U  to 
eajr,  we  may  rrgvd  ihcm  as  orgnn«  ordonbly-ooRipouadoo* 
ordtnatinn — orgotu  wluclt  hare  fur  tlirir  cnmntou  fonoLioD, 
the  r»-rotDbiniDg  into  largiT  gnwpv  nuJ  into  conation 
diSerent  orders,  tb^*  already-complex  impressions  r^.-coired 
by  Uie  vwlulta  ohivtvjnia;  ami  whtcli  hiire  tbo  fartJuT 
fuiBCtion  of  eo  armngiug  tbe  already-complex  motor  im- 
pulses issuing  from  tlio  medulla  oblongata,  as  to  form  thoAO 
lor  mora  iavolri-d  iig'grr<>ato  ncttonB,  stmnltancoaa  aad 
eaoccBsivo,  wliicli,  being  (nljunlcd  to  theso  inrolved  iu- 
prMsionB,  &vlii4)T0  rotooto  ends.  Th6  gvncrul  truth  of  this 
defbitiOD  may,  I  think,  be  safely  assumed;  titnco  it  !■ 
Bimply  a  ntntotncnt  in  other  t^^rms,  of  wliat,  to  ordinary 
bwgnage,  is  called  inti-lligcut  action;  which  hnbitually 
[rU'rizm  TflrtAhmto  animals  in  proportion  as  thi--»« 
itn>s  an  lurgoly  det'olopi^.  ThuK  muc^b  In-ing  gnLutt-sI, 
there  arutea  the  further  qneslion — what  ore  tbo  rvspootivo 
■portM  ptiiycl  by  Ihew  two  ^r>>at  organs  iu  ibia  doubly-troiu* 
rpoiuid  <:o-onliiii>tion  T  Uuc-h  difforonce  of  opinion  liai  lung 
existed,  and  elill  oxists,  n>Apocting  tbo  partdcalor  oDico« 
lieao  eoprsme  ganglia ;  and  lupccially  rortpocting  the  olBco 
Iho  wreAir/funt.  >S1tbont  committing  mysulf  to  it  as 
anything  more  than  a  hyimthfjitit,  I  will  hon  vooturc  to 
■b    a    not   imprvibiible   jntcrprctntion.  Tha 

ommoa  functiim  of  tbo  two  being  Lbut  of  co-onlioatiog  ig^ 
groups  and  in  varioas  orders,  the  iroiin-ssiona  aajB 
:ta  co-onlinated  in  tbe  luwor  centres,  wo  mjiy  fitly  ailt— 
I  any  fondamcntiUy  distinct  kinds  of  ordiT  in  w 
hnprasatoos  and  acts  mnT  bo  oo-ordinatod  f    Tlio  oliv 
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ftsawcr  is.  that  titao  are  tlio  two  AmdmneiitaUjr  distinct 
onlcra  of  Cu^tunatcoco  ihmI  Sequence.  Ail  phcaomona  an 
{■CM-n'     '  '  T   lUi    cxialtng    aitnullaiK!OH.ily  or  M 

oxiaii  i..  If,  UiOD,  llii-*i'  two  biglu>9t  norrotis 

ri'tiLroft,  wbiob  togeU>et'  perform  the  gcnural  functioo  of 
i'.  imponud  co-urdiiiabtOQ,  take  separtti:'  parts  of  this 

fi:  :.,  Its,  frum  thfir  Hi'{aratoQOB8,  we  mtuit  cohcIikIo  tliat 

tlM>7  do  t  «o  C4U  scarcely  m$ko  a  more  reaaoiwMe  tt9tuii[>> 
tun  Uisn  tlut  tlui  rospoctiva  ordcra  iu  which  they  co* 
oriinatc  compouiiil  itnpreasinns  and  acts,  ouiittrtrr  to  tlio  re> 
■IMOtive  ordon  id  whifli  pltenotaeoA  uro  oondilioned.  la 
Wiff.  thti  liypotlinstfl  Uiua  roM-hcd  i  priori,  is  t)int  the 
ctsrcfieilum  in  an  urj^ao  of  dualtiy-componnd  cO'Ordiuiitiua 
JB  J^MMi;  wliilu  the  certbrun  is  aa  oi:gaii  of  doubly-coroo 
IKroQil  oo^rdiiution    in   tima.  The  a  |iO('«rior* 

tviilcnco,  DO  fiir  OH  I  have  ttxaminod  it,  appears  oongruoiu, 
both  wicli  Uiia  vioir  of  Uio  goovrid  fanction  of  lltew  oontrm, 
kDil  wiik  this  vit'w  of  tlieir  respective  special  functioua. 
Tl,.,,.  ;-  .-nmplote  harmony  bolweea  iho  hypothcais  and  thu 
-strange  facto  that  these  cvotrcs  iiMy  bo  piirlially 
il  withonl  caufiiiig  obiriom   incnpacity,    and   that 

(L  ;  '"   'vholly  remorfcd  without  destroying  the  ability 

lo  vn-  iho  \csa  cimiplex  impresBiuns  and  atfta.     Aa> 

•g,  113  n-e  Riny  fairly  do,  Uiat  thu  (.-oils  and  dhrvs  which 
p.ii.  ci-ve  tliu  moru  itivulved  co^rditiatiitnH,  on)  auocoiuuvvly 
■ddod  *t  t)w  Burfaceti  of  Itii'so  c»utrc-8  ax  thoy  donlop,  )t  is 
i]tfunit)t«  (lint  UiD  Hupcrfictal  parta  mity  bo  aliood  olf  witli 
Uw  hwl^ppruciikble  cSV'c-ta  on  Uui  actions;  and  that  the 
vOaetu  on  the  actions  will  booomo  congpicaoaa  in  proportion 
a>  the  slices  destroy  the  parts  ni-nnir  to  the  lower  oonlroat 
Htd  llioeo  arc  the  resalta  ealAblishod  by  experinicul.  DoBidca 
tiuiiag,  aa  lliu  hypothesis  h-a<U  iis  to  expect,  that  thCK« 
uvrvDua  iiui.%u>it  ara  rcktivuly  Urge  in  all  crsaturea  cnpahlo 
of  ' '  -  -  - '  ir  involved  and  couliuuous  actions  to 
t  '  iirit  oavimuing  agencies;  wo  nhtu   trace 

loroe  rulatif^a  twtweea  tlw  doTalopiaent  of  each  and  tJto 


^^ 
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Tin  otxk  ov  moBOLOoT. 


ppcallnr  capacitiM  of  the  epedes.     There  is,  for  imtanoD, ' 
till!  fact  Uint  Uw  oerfMlum  is  ODnMtuilly  dvwlnpi'd  is  binU 
of  prey,  whicb  \mv9  to  co-ordinnto  witli  great  •conmcy  tbp 
nlntions  of  diBtanc«,  dirtwtioQ,  uid  cotDptex  form,  u  woLl  m 
■my  preciflely  to  co-ordinate  the  involved  morements  np- 
propriiOa  (o  tbese  invotvod  imprvesrODs,     And  then  U,  on| 
tlie  oUicr  hnod,  the  fact  that  tho  Mnitnnw  prodotniiuttcs  it 
fimtDTM  eltowing,  like  onrwlree,  the  power  of  ftditpl  ing,! 
Uiroo^lioat  k>ug  ponod*,  coocaleunlcd  compouw]  ftoUotu  laj 
ooaant«aatcd  cotnpoQDd  iinprrsaion^.* 

Of  course  tliia  cluosiflcatioa  of  the  function!!  of  the  on 
onntrce,  sa  oo-ordinatioas  thnt  are  simple,  compoatid,  md] 
doabl;  coRiponnd,  mast  bo  takoo  u  mm-ly  np|iri>xiinatej 
No  doBaite  diTiyioos  oan  be  nsado.     Tito  fuiK-iioiis 
tbrotigb  iDcrvasiag  oomplicationS)  and  theee  genonJ  coo* 
tnuit«    becomo  conspicooas  only  when  we   look    at    tba 
fitcta  is  thoir  tooiu  ontlines.    Here,  however,  where 

*  Lm  m«  hrra  draw  attontion  to  laptn  in  lb*  Mrdlml  TVnw*  tmtd  Otail^ 
ka  DmiuUt  H  tii'i  DmiubrrSl,  MAT,  ia  «bivh  Mr.  HukVIiojch  J'lluna  W< 
IMbti^Ml  maa  Utt*  nA  iafcmoB  ihai  qnit*  hanambt  wlili  1h<Me  iuiarfM- 
lalliMK  la  M  br  M  tba  oannon  hoeiioa  of  ths  grctt  «>rrmw  mbIth  to 

It  (linuU  fc«  rvinirk*il  that  Ui«  ahwa-pffawtd  drioltlaa«,  Mi%  In  a  Ma> 
(Utnlilo  nxinil,  t<ii*iiclil<at  with  cumat  o(ino«|itlnHL  Th*  (mtmi*  i« 
^■vUly  ni<'(ni'*nl  ••  lb*  diicf  orgin  «f  »i»d  ;  ki>d  MJad,  fa  lt>  atillMty 
W'<|<j|iwt.  aMWH  nuM*  MpHullj'  k  ann>)*mivrl7  intrtale  cu-antinitins  i* 
KIWI  tb»  «*MMia««MM  «f  N  ovalun  "  loohiiig  before  tai  «(t«r,"  •■■•1  iMtii^i 
put  a|artaue<a  Id  rr|(«UtB  fuKu*  ooudocl.  In  lUu  maniifr  tlia  luuotloaj 
(■ufbpl  1*  tb«  cmbniiia  In  ihn  rurtf<4nt(  |<«r«^|ib,  prtUII^  tixfn  Mthl 
Ibat  whhh  II.  Douiniii  larrmil  fnira  hu  •ipfriniFiit*.  l(<|itf>*i^bnmT*r,  la 
two  impncU  It  lii>|>ttaa  th*t  tba  ttrtUUttm  la  aot  ■•  an(*n  '«*  Hi*  (»«i<ll- 
a>tti*a  of  ntoUon  <wl(,  oa  at  kjarlirDMau*  n>«l((nM  onljr ;  bal  il»l  II  I*  ala 
%r%*n  (ut  tha  t«>4mlinili<ia  of  umnlUncaai  iiL|w««i  ju^  aiiil  r*f  tJia  co^i^ 
BalMQ  af  Iba  (j-iirhtMinui  mMIupi  in  adaiitaltMi  I*  (he  •Iniultaneno*  iM>|irn. 
riaaM  Anil  it  raiil>*r  luiplld  tlial  aal  all  tlmaltaowiDa  li>|'r>tl— »  and 
a4*|>lid ifnobnaiiu*  nicUoin an (oanllnalail ^nf  tlw etnlaUiUi ;  bnl  onljr  Uia 
diiablr«">'r«"ii<i  "-"^  vliieh  )Mr*  tvi  Ihnlr  T*l*r»0  earrdallir«  tbii  IntnuMj 
•OHbinaUitaa  of  aUtibuIn  lk*l  Jnliiigvliib  ob^Mia  frum  oa«  au>i(k<r,  auil ' 
awn  nnlllpliad  *aA  varlMl  tanlUatloM  of  objMte  la  tba  ifwv  tktl  «it 
tQ«nd  lb*  Imadliaw  Ibalto  aad  raatk  •(  Ilia  otpalMk 


m  ruscnma  or  ids  jcvr-voci  eitmtu. 
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obJM't  is  to  givB  aD  iilis  of  tlio  prinoiplus  of  n^rrons  funo- 
tion  in  its  BuooOMivo  atsgcii  of  evululiuo,  il£titilt»d  (|uaJifim. 
tiDBS  do  not  oottcoTD  tu. 


f  23.  A  tnw  wonla  aro  due  to  U>e  fanctjoiu  of  tliat  8ub> 
onlisbto  ncrTfuis  ftpp^imliia,  tlie  fitmcture  of  wlttcli  «• 
pLinoed  nt  id  the  U.^t  clinplcr-— tlio  attr\'ous  npporaltu  pre* 
miiiiig  orer  tbo  vital  proconMS.  lb  will  saOioe  if  we  tnks 
tbtr  ^uetinu  of  tim  nao-motvt  divutou  of  it  bs  exemplifying 
tlio  whole. 

Eaob  riLMi^uotur  dpttb,  Itaving  roots  in  both  tlie  ccrobro- 
tpituU  syxUrn  niid  iho  aympathelic  Eyalcm,  convoys  to  nil 
LruDclicfl  of  tbc  artery  it  &cconip:>iii^'S,  lliu  inipulwa  arising 
Iruni  th4*  adivilics  of  Uio  gnmt  ncrvom  ceatras  and  uiucImj 
u  w«U  lu  from  tlio  iictivilicaof  tbo  viscera.     ProUably  iLe 
Onliiiury  nmuuDt  of  dtHturlMuice  propagated  along  each  vaso* 
motor  Durre,  Bini[>Iy  excites  tlte  muscular  coAta  of  bite  ndja- 
ci^tiC  nrirry  sufDciontly  to  nuuntuin  its  duu  (ituslicity.     But 
aUKJiigi-r  diBturbancGS  pnxluoo   marked   nlterotion*  of  ita 
nlibnii  lliose  brouglit   by   tliu   Hympatlictio   Bbres   being 
luuil  to  mu<-u  controctioQ ;  and  tliosu  btviight  by  fibres  lioni 
tbo  curobro-spin.il   ^sttsm   being  said   to  cniuo  (tilatatioa. 
Sumn  of  tUcHO  cbangv*  Itnru  niUtion  to  aetions  going  on 
' '•  part  it.inlf;  and  otbira  to  actions  going  on  in  Uio 
......  f  Titol   urg»fiM,  or   in   the  body  as  a  wbole.     Bat  all 

of  tfacm  show  tu  tliat  by  means  of  tbe  voso-motor  nervons 
aystttm,  tbu  blood-rosxcla  are  so  regiibklcd  oa  to  aabservo 
gi-neml  and  local  noeds,  One  further  fikct  belong- 

fug  to  tliiii  chiaa  may  bo  addod  [  partly  becaase  of  its  in- 
triiwia  tntonnb,  and  partly  bec»a.ie  it  illostratea  certain 
niipli^mentnry  ncTToaa  fanetions  not  hilliorto  named.  Wo 
L.v>>  nln-:t<ly  acea  tbat,  among  ita  mimy  duties  the 
nertulla  Moivjota  oontroU,  through  tbo  mi*diuiii  of  tlio 
pntatuo|rtitno  nerrc,  Lbo  action  of  the  heart.  So  long 
»  tbe  di«turbance  conveyed  to  the  nnxiuUa  oltlonijata,&Otae 
friioi  tbo  pcri^ery  of  the  nervooa  ayatem  or  from  iia  great 


onrtras,  dooa  ant  excwed  »  notlaril*  wnntiDr,  tSn  rc<iillinj^ 
mvM  of  BolcoaW  ehMmge  Bent  bjr  it  Uiroagh  the  pnuomo* 
gftstric,  do  not  latcrtere  with  the  baulks  Bctioa — porliApa  aw 
Cbrce  it.  Bat  viva  tbo  wJtifla  is  exccssivrlv  dulnrlwd,  tlio 
nerowed  qnuitity  of  admalaa  H  arada,  either  diminttJios  tbe 
•cttaa  of  tho  be»rti  or  etops  it  altagollier:  so  causing  amat 
of  th*  otrcnhtioD  and  ccntseqaeDt  iiuetkubSi^.  KuUng,  u 
we  pMH,  thu  tliis  is  os«  of  tbo  moat  roouu-kalilo  form*  of 
Uiat  co-otUinatiua  wkidi  the  nemmi  Rjitom  •nrjrwluno 
eS«cta,ftiaco  tho  urangemetit  ia  rach  that  whea  the  ncrroiui 
■fslMn  bonnoM  abnoraiall;  active,  and  its  chief  coolres  aur- 
diargi'd  with  blood,  they  thcmsolm  arr4>st  the  ot-giui  which 
INro]M-ls  blood  to  them ;  to  faavo  CO  a^k  how  it  happens 
in  this  caw  tho  propagatku  of  dittnrbauce  Uimtigh  ■ 
ehorks  action  instead  of  causing  it.  The  reply  is  that 
addition  to  tho  syEtoms  of  nerves  which  excito  action,  Ihi-ro 
ia  found  to  exist  a  systinn  of  ncrres  which  diminish  actiou— • 
itAihilory  nem-a  as  the;  are  called.  Throogb  tbcM  it  ia 
,  tltat  tho  brain  controls  the  epioal  cord — rrstminin^ 
boM  reflox  moiwrnoots  wliic^,  whoa  wmncrLion  with  thii 
bmin  is  rat  oET,  bcoomo  ro  much  more  marked.  And  through 
one  of  tbpHO  it  ia  concludod  that  the  modiiHa  iibUmgata  roioi 
in  the  bcari,  when  the  ccrebml  irritation  is  excessiTe. 

Bo  this  as  it  may,  the  Ikcts  natnod  illustrate  tlu>  way  in 
which  iLo  DL-rvoaa  aystmn,  whilo  it  co-ordinates  tho  (iXtvniBl 
Ktions,  alto  co-ordinal««  thoM  internal  actions  which  mak** 
Ihom  postiiblo.  Tho  r«ad(<r  has  but  to  conceire  that  throngb 
other  systems  of  n«rvos,  other  organs  whirh  aWorb,  sccrrto^ 
aeccroto,  iio.,  are  stmilurty  controlled,  and  ho  will  under- 
itand  Bufflcienlly  for  present  porpofips,  how  demand  fur 
materials  and  supply  of  mntarials  oro  honsociwd. 


{  24.  In  snmming  np  tlio  functions  of  the  nerrons  system 
as  thus  fonnnlatod  in  tenna  of  moli<fn,  it  will  be  useful  to 
observe  the  grcator  comprchenaireaesa  of  yiow  we  obtous 
by  axidading  the  ordinar}'  impUoalions. 
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W1)i'Q  utui  port  of  n  Zoaphyto  is  touctiod,  tlw  eontmotion 
wt  up  in  Uuil  jMurt  hIowIjt  (liir»Hoa  itu'lf  tliruiigh  llie  witolo 
^     '".     Tiro  Uui])f»  are  here  to  be  noted.    Itiore  in  o  i>ropii> 
It  of  dutorbuico  tlirongh  the  norveloss  sarcodu  of 
nliicli   iba   rrmttiru   is  oomposcdj    for    distant  parts  are 
'     Mr  offccLvtl.     Than  u  od«o  na  {ucrroM  ol'  duiturb< 
.  in  CDOcMNiTO  iDoniouts  thu  iiuimi  of  linsuo  undvr* 
going  eliauiM  U  grt»t>!r.    Tbua  tbo  rulniirelf-lioinogQniMaji 
> :  '  '■'-''  I nl«  animnU,  exhibits  tbo  two edseotiul 

{I  I  by  tlie  nervous  syatvin  in  &I1  phases  of 

iti  dcrclopmcal ;  tiusro  ta  propagstioa  of  nwlocnlnr  oiotioa, 
uid  llii-tv  in  ft  Himiiltancous   i  itiim   of   Lliiti  molo- 

cuLkT  umttoa.     8ucli  e»:ieuttiil  j  i  ua  grow  iiioni  cva- 

•piooooa  08  the  narTOoa  sjBtem  dtirelopa,  portly  bocoiiw  tlio 
dunges  mil  op  becomo  liuiilcd  to  narrow  liuos  And  emitU 
tauaaa,  tad  partly  bvc-aueo  Uio  muttor  of  wlilili  tlicsu  atQ 
fomted  LecooiBS  difitinj^isbod  by  an  incrcui;i.-d  dt-greo  of 
lite  generai  iosttiLilily.  Since,  tUm,  t)>u  functions  of  Lbe 
Drrvuas  system  im  ex])n'88vil  in  t4>rms  of  muloculiir  nioLion, 
vtr  fanclioos  vxhibitod  in  ft  va^io  way  by  ibo  aiuiiffurcni^ated 
tiasuo  fnini  which  tho  ncrroua  By«lrin  innoojibly  lu-iaoa;  id  U 
dew  that  by  no  oxprMHtog  thorn  wo  include  alilco  thoir 
lownt  and  th«ir  highest  forms,  which  wa  cannot  othorwiM 
do. 

Moreover,  only  in  these  t«rm9  can  there  be  g;iron  aa 
*  xim^iiute  definition  of  fully -dcvi'lopod  nerroua  functioaa. 
If  wc  D'itnit  any  Bubjwtive  eloincnt,  our  dafinitioa  bc<;ome8 
inappliL-ahle  to  all  Uioao  nervotui  actions  which  hiivti  uo  sub> 
jtM-tivit  accompammonta — which  go  on  without  ft^chugs} 
•ad  a  coiiix'pt  iou  of  norrous  functions  which  excludoa  thoite 
iif  or^iiuic  Ui'ti,  cannot  bo  a  complete  ninceptJoD,  On  the 
ntljiT  hand,  thu  dutinitiuu  of  nvrvoas  functions  us  conu^l- 
iag  in  the  cotivc v mice  and  niultiphcalion  of  wolecaUr 
tauiionsi  holds  in  all  cases.  It  iacluilra  t.-i]iially  tho  condao- 
tion  of  an  impivflaiou  tnndo  on  a  nt-rvo  of  eenso,  and  tJi0 
azcituoMtnt  of  chemical  nutlaiiiorphosiai  in  a  gland. 


TbB  sabdBririaa  of  tUa  gvnflnl  hactioo  ntuler  the  abonv.! 
yopoBwl  hmia  <it  rwetpta  — «t,  Cttrv-isDtor,  and  </i'n(;r>-j 
baa  ibo  tb*  adTaata^  of  gnstcr  compr«hcQsi««-j 
Ko  word  at  pnaest  in  nae  ezprauea  tho  t>ffln>  wh)cli| 
aftml  nems  have  tn  oooiiDoa,  mora  trpectfially  tluiu  Uiol 
wDrd  ftfTennt  iteetf  bt|wbbmb  it.    Whether  duitarl»mc«  of 
ito  ootar  and  prodaoa  ta  an  aSmnt  aam  a  <;Iutii^e  cnnuog 
ft  nflsx  QOabHtiBD,  or  whstbor  tl  prodacm  a  chungo  cnusing 
what  wtt  call  •  ■BMiticili,  i>  a  ctrmmsunco  of  aecondnry 
bnpartj  as  ia  pnind  bj  Ibe  (act  that  bj  om  Ibi*  1a»t  tun; 
beoooM  the  SisL    Ae  caacntial  thing  oommoQ  to  t)io  L«ra^ , 
is  that  noloculu-  motion  is  propagntrd  from  p<-H])h(«r]r 
centre.     So,    too,    is   it    with   tfaa    Ubfra-mol-tr   futiriiiinnj 
'Wbother,  as  in  ihf  gnaglta  of  the  sympathotio,  the  »iulti(ilU 
nation  of  oommanicalod  dijtarbaiioo  hu  no  sabjocLtre  cnn* 
ooBitant,  or  whetlii-r,  as  in  the  ttmbrum,  it  ha«  a  enhJM'lival 
ooDOomitADt,  there  is  in  both  caaea  a  libentioB  of  molcculn 
motioD;  and  thta,  being  the  common  chnract^r  of 
cbugM  io  nvrrp-centrefi,  most  determine  thn  ilrltnilioni 
thetr  oonmon  function.    In  like  manner,  all  cfTiTcnt  nrrves^ 
whether  oonTejing  distorbcisces  that  set  ap  contrnctiotu  in 
mnaclefi,  or  eanso  cooatrictions  of  artrript,  or  excite  eh e mica) 
tranaformatiuiui  in   ghinds,   seire  to  direct  the  wares  ol 
molecohu-  motion — wave*    that  are   iutrituticnUj  alike  in 
oalnro,  thoiif^b  the  reatilta  produced  by  them  tn  the  orgnna 
to  which  they  are  carried  difTer  eo  widely,  and  thoogh  thij  ' 
ars  now  aaaociatcd  with  oonsctonsneee  and  now  aro  not. 

A  more  Bpccia]  y'wvt  of  the  functions  thus  oIas»<?d,  dt»* 
ctoaea  two  esMmtiol  (iicte.  Costudorvd  as  an  agvut  for 
generating  movamenta,  we  noe  that  the  nerrons  tjatem  acta 
by  liberation  of  mceaHivoly-liirger  smounte  of  moloonlar 
luoticn  in  t)io  contret  snccesHively  disturbed.  A  rery  BinftU 
ehaogv  at  the  enter  end  of  nn  afll-ront  ocrre,  wis  up  a 
relatively- litrrro  quantity  of  chnnge  in  aonie  adjacent  nn> 
•tnbl*  n«rve<imtlter;  wlienco  tlio  cliango,  thus  incroascd,  is 
propagated  to  aome  iaterud  gougUun ;  t«  bo  passed  on  1 
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I  fattmonflrly  nmUipticd  u  l>efor« ;  antil  titers  is  nnloofcM 
Ml  nmoiuit  of  distorlNUioe  capable  of  causiiig  muacnlar  con- 
tmctinn?  '^■-  ■•  -hoat  tho  wliolu  body. 

Ui-aat^  o  ccDlTca  iu  wbtcb  molecular  motion  u 

lllKTut/^,  an  uIno  tbo  centrM  iu  which  ii  ia  DtMirdinaled ; 
kud  tbi*  aucCT'itivi'ty  higher  maA  Urgor  oontrcn  which  vrolre 
nicoctfttiTdf  IxcgiTV  qiinuiiiiM  of  moloculnr  ntotioo,  are  aW 
centren  iu  whicti  Bucc4%siTely  uiora  complex  co-ordiuattoni 
ur  tiSt-ctod.  Whcac«  follows  the  g«>iiGfaI  resnlt  that  along 
with  cmcb  fuHhtT  iltTvdopnti-nt  of  tbu  tivrvuus  system, 
DiubliDg  it  to  tuAko  all  port*  of  tlio  body  work  tog;ctber 
Bon  alEaontly  in  aimultnucona  And  8ucces»ive  aoUoos, 
tlMra  gooa  ui  tnenww.'H]  powor  of  evolving  the  energy  re- 
quirod  for  mch  larger  aggregates  of  actions. 

Tbcae  priuciplua  we  fouod  to  be  well  exempliflod  in  tho 
Liw  wbii-li  most  nearly  concerns  as.  It  is  needloaa  to 
re-«tate  thu  rusults  so  recently  ftrrired  at.  One  ntnark, 
hoW'-'  y    bo  added.      In   tho  fuDctions  of  the  euc- 

odwiv  ,  o''^'r  TvTiiibrittc  coutm,  rcucliing  tliinr  climax 
in  tbo  bunutu  being,  we  wo  well  exeRi|iliGed  the  law  of 
dcTcIopmcnl  of  funcUoiu  in  general  (thirst  Princi^Ua, 
Port  II.  ^  l'i2).  Tliis  t»ogre88  from  co-ordinations  that 
an)  Bmall  and  simplo  to  those  that  sro  larger  and  compound, 
111  to  tbute  tlutt  are  xlill  Ur;^ir  and  doubly  componnd,  ta 
Lie  of  ihe  bi'5it.  ituitancet  of  ihnt  progreaairu  integration  of 
totjooa,  Bimulianeously  becoming  more  heterogeneoua  and  * 
gn  du6niu>j  which  characterizes  Evolution  onder  all  its 


CHAPTER  IT. 
THIS  c<i:tDiTio»9  bsse:ctial  to  jreaTOCS  actiobi, 

5  25.  Of  th«o,  tlto  firet  in  order  is  continuity  of  nonre- 
anlMtaocc.  DisUirbaoco  is  not  ooDvt-niil  from  end  to  end  of 
a  ncrro  tlint  has  beoa  cut  in  two ;  and  section  of  a  uem- 
eentro  similarly  prcrents  the  transfer  of  on  impske  fnim  ono 
of  tlte  dissoTPTt-U  parts  to  the  otlter. 

nw  roqnitgto  oontiiinity  is  not  simply  the  oontianity  of  j 
mbrokttn  oontnct:    therv  most  be  continuity  of  iDolDcnlAr] 
cobnioa.     Placing  in  nppi^sition  tJio  two  anlH  of  a  diridcd  I 
ncrre,  doos  not  ro-establish  nerToa.1  commnnication.     Enut 
wlunt,  sRvr  a  eitt,  the  surroandtng  flosh  has  b(i-n  lii-ulod,  It 
is  long  In-fore  tlio  Hnndorcd  norru-thrvads  ro-uiiito  su  oom- 
pl«to1y  tliat  they  tnrnmnii  stimali  as  well  a«  before. 

Fuiiher,  there  inuBt  be  no  doAlruction  of  continuity  by 
moli-citlnr  diaorganixstioD.     Without  divUton  of  a  aem,  and  ^ 
irithont  injury  of  ita  sheath,  them  nay  mnit  from  dtsaaaa  a 
rlumge  which  iDca|)aoiUt«t  tho  avnrc'-fibroa — on  atrophy,  or 
•  brcnktng-up  by  deoomposition :    tho  result  being  a  do* . 
iiingement  of  those  lines  of  peculiar  aitrog«>uoas  Diolecidea  j 
which  ruoeive  and  pasa  oa  the  wares  of  diflturbaaoe. 


(  2d.  NoTTditructurM,  whether  peripheral  or  eentral, 
pennnnr'ntly  disablod  as  they  aM  by  actual  diAcontinaity, 
«ilhiTr  miliar  or  niolecnlar,  are  tcmpomrily  disabled  by  di»> 
continuity  of  moleooW  etjuitibrium.    Pressure  ia  oapabk  of 
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producing  pe-nrrnpi^'. mint  of  p%rticU<i>,  crvn  in  ralst&ncea 
thnt  *re  simplt!  und  i.v)ir.[>:u-ul i\\]y  luiad ;  OS  U  bIiowq  by  ila 
power  of  olloriug  the  direction  of  di&uuigiieUc  potnrity  id 
nMtalft.  Wo  imjr  tberofore  expect  tbat  in  substances  of  oom> 
phuc  oonpoeitioQ  and  tilUa  coliesion,  pressure  will  rradiljr 
catuo  the  pu-tifiloB  to  change  their  relative  positioos.  Hence 
thsro  w  DO  dJRii'uIty  in  nudentaodtng  why  norrc-^tibjilauco, 
liKring  n  bolancetl  muleoular  ■tmctoro  Buoli  thai  it  is  owr 
nvdy  to  pass  when  dLiturbud  frutn  one  of  its  isomorio  niuU-n 
to  the  other,  tnsy  be  so  nindiGiK!  hj  pres&urej  even  when 
■□wU,  oa  to  be  iacapaciUitt.-d  for  mtdergoing  these  olUiniato 
mobioBlur  ro-srrnD^tnontJi.  Bo  this  oa  it  maj^  howcvor,  tho 
fiut  is  that  one  of  tho  coailitlons  to  norvoaa  M-lion  ia  ah- 
nocv  of  EDBah  proasura. 

In  the  ease  of  oerre-tTUiik!!,  demonatrntion  of  thia  gcaoml 
'rath  ia  eoay.  A  li^atare  romid  a  nervo  prcveuU  n  dis- 
turbaaofi  ant  np  at  oa«  end  of  it  from  producing  any  offect 
at  tho  other  end.  Partial  rcaulu  of  thui  notnro  afq  fiunilior. 
By  oxtcnud  prcsanre  on  a  limb,  tho  condacting  power  of  the 
nenrea  affected  ia  madi  dimini&Ued. 

That  praasore  oa  the  centxaUy>8catod  tract*)  of  fibres, 
iders  or  arrcsta  their  aclioiu,  is  shown  in  every  coso  of 
lysis.  By  a  clot  of  blood  that  haa  camped  from  • 
ruptnrod  rvoM.'!,  or  by  a  quantity  of  lymph  thnl  baa  ooxed 
throagh  tho  walla  of  ca[tillani.<ji  ortT-diHluiidod,  buiidlus  of 
Sbroa  at  the  baao  of  tiio  brnin,  or  in  the  spitud  cord,  are  un- 
duly aqneesed  [  and  if  aflerent  or  centripetal  iibres  they  ccuie 
to  bring  difiturlnonoea  from  the  periphery,  while  if  cifiTtrnt 
or  conUifugid  Jibroe  they  cuiuo  to  Oonroy  impuhwa  tu  thu 
muBclufl. 

Thu  liku  ia  troe  of  norre-oeutroa  a«  whule.i.  Indeed  prea- 
iorf  appears  to  bo  a  greater  hindrance  to  their  actions  Uian 
to  the  actions  of  nerTe>truaka.  Tiuit  certain  forms  of  the 
abnortnol  arrest  of  aerrons  netion  called  coma,  are  doo  to 
tticnuivo  oingoation  of  the  bloH»d-vesseU  of  tho  cncephidon, 
•Dunia  puosible ;  but  aa  sumo  question  thia  inttrpretalion  wo 
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suuwt  wddy  twM  an  iofereoDa  on  H.  Thcro  ta,  liowew,  otia 
eoDclnan  |uec»  of  eridcnce.  A  frwttore  of  th«  nkall  tlul 
CMUei  indentatios  OTcr  a  cxMisidmible  arva,  and  leave*  tliti 
bone  intrndiiig  on  tlw  spooo  prvVtotuly  GIltd  by  tbe  bniii, 
stops  tbo*  fuactiona  of  tlie  bnua — di3tarbanc«s  Mmt  to  it 
call  forth  DO  appropriate  eo-ordiantod  motions,  and,  indifd, 
no  motions  at  olL  But  trhrc,  by  neaas  of  a  tivphiUK,  tbu 
depressed  portioD  of  bono  U  cut  cmt,  tliD  bnun,  r^iuvL-d  fio«n 
fteeaare,  at  OBoe  roEomcs  Us  daties. 

FurtJior  support  is  ncldfd  by  what  may  be  rrgnrdod  as 
conwrso  criduncA.  IT  excess  of  praa^on)  wrcatii  nervv- 
action,  and  if  tlie  noma]  amount  of  prossure  allows  tfa« 
normal  amoont  of  D<Tvc-action ;  Uion  it  ia  iuferobla  that 
Dcnre-distarbanccs  will  [oss  witb  ondiut  facility  if  the  pres* 
sure  is  dL-ficicnt.  Nov  as  the  brain  is  cantaiocd  ia  an  al* 
most-ckflod  chamber  which  ooaaot  collapse,  it  foUowa  that 
if  tlie  ocrcbrel  blood-vcfiaela  are  rapidly  dmiucd,  tbe  massoa 
of  nerre-tibrcs  ouid  which  they  ramify,  being  subject  to  less 
prcssnro  Uiut  nsnal,  will  allow  waves  of  moleonhv  change  ^^| 
paas  with  unusoal  facility ;  and  ordinary  impressions  pnH 
pagated  to  tho  centres,  will  produce  extnordinary  motor 
inipnlses.  B-vave  the  seemingly-aDomalotu  lact  that  gr«at 
loss  of  blood,  or  great  local  anajmia  caosod  by  stoppage 
of  a  cerebral  artery,  causes  couvatsions.  Such  a  rvsult 
may  be  anticipated  as  iho  first  ri'sult,  beforo  innnlri' 
tion  begins  to  tcU ;  though  innutrition  will  aAorwards 
cause  prostration  or  pamlysis.  And  this  is  the  ordi-r  in 
which  tho  phcnomona  actually  oceor.  The  like 

«|rpoaM  true  of  the  periplH^ral  nervoos  systc-m.  The  nflWrvot 
ui.'rvcs  of  tudividuikls  who,  though  otherwise  lu'althy,  have 
hx  tiNSut'!!,  are  often  unduly  imprpssiblo.  And  thi-ro  ore 
iiMlances  of  ondno  local  improsfibili^  which,  1  ihtnic,  admit 
of  this'  interpretation.  It  has  bi-cii  fuond  tliat  on  ann 
readorcd  aniemic  by  imnatnral  constrictioo  of  iu  art4trM«, 
tttpreby  reduced  in  teropcrature  and  beginning  to  alropby, 
may  neverthi'lrss  have  its  atrcrent  nerves  affL-ctod  by  eU-clrto 
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in  (in  nnaatul  degree.*  Ih^fident  prcssore  oo 
Uio  Dinrn-trnnka  appi-ars  a  possible  ewnae  of  this  Dtberwise 
■tnuigo  nsnlt. 

§  27.  Proof  thnt  heat  kc^  abovo  &  cortaia  level  I's  ■  eoa- 

itioD  to  iho  maiDtenanoe  of  ucrrons  action,  is  diflicult  to 

jlittigle  from   proof  that   the  maintetumco  of  fiiiroos 

depmds  on  a  dao  eircakttoa  of  blood ;  fur  tlw  onu 

but  a  concomitiiiiC  of  llio  other.     Nerer- 

ason  to  infor  that  li  sup|)tjr  of  free  molcf 

motioa  is  requisite,  sput  from  a  supply  of  autritive 

The  general  fact  that  cold-blooded  anioiAls  are  com- 

pnratifply  inactiro,  admits  of  tho  interprelation  th«t  thuir 

>w  temperatara  la  duo  to  their  inikclivity,  aa  veil  a«  of  tho 

kttnprctatioD  that  thiHr  inactivity  in  u  coRMequcncD  of  their 

tDtDp(<r&taro ;  for  the  two  a<^  nnd  react  in  Bach  a  way 

I  ncitiiLT  call  pnipcrly  be  called  llio  caow  of  tho  oth«r. 

tut  ruptilca  which  rvniain  quiescent  in  rold  wealhrr,  and 

yma  active  when  they  are  warmed  by  tho  SHUimer's  sun, 

i  OS  good  evidence,     Thoagh  it  may  Iw  aHi-gcd  that 

■  greater  activity  arise?  from  arcflcratcd  circulation  and 

in  of  tbii  blood,  yet  aa  the  heart  and  lungs  are  Ml 

ig  by  thfiir  retpcclire  Dorroaa  cenlrta,  wo  tnnst  infer 

tho  wrorming  of  these  nervotia  centres  by  external  lieat, 

ihio  initial  oliange  in  these  animals  that  have  bat  little 

power  of  prodocing  h«at  by  Uicir  own  actions.  la 

opport  of  this  interpretation  may  be  cited  the  converse 

rt.      When    active    crratures,    capable    onder   ordinary 

>nd)tions  of  generating  enough  heat  witliin  themselves, 

>  ex{KWOd  to  cooditiona  nnder  which  they  lose  boat  faUer 

tbef  make  it,  their  nervoiu  actions  docreasc,  and  iboy 

rveatuatly  cooso  to  move.    In  hybomating  mammals  we  see 
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■n  Kuuul  teeoiiaiee  of  thu  fehtkm  of  cMtse  ftod  oBI»et} 
•sd  in  maiBTOb  that  do  not  l^barnate,  u  in  oonelTN,  it 
•qulljr  liold«  Out  prolnagcd  expoconi  to  axtTcme  cold  de- 
prosMS  nenroos  actiDii,  c»iubg  tumag  tmdoncy  to  sWp, 
and  tlM  death  lesalta  iT  llie  bodS/  tcnpcniluro  is  nllowed 
to  bll  stin  lower. 

Tittk  local  kns  of  liaU  vlicn  carried  fir,  b  roUowt<d  bjr 
local  inaction  of  the  nemSt  ia  slumn  by  tlio  (act  tluit  poru 
of  the  hoiy  tlut  b«To  been  greatly  coolod  doTro,  natumlly 
or  artiGdally,  nuy  be  prickrd  or  cot  or  pincbed  vritbont  any 
of  the  Dsual  distarbanoes  bt-ing  conreyed  to  tho  DCrr&> 
centres.  It  is  trao  tbat  vbcra  the  K&igeratioD  is  extmao, 
tharit  ia  nsoally  a  pnitisl  depnrmtioD  of  blood }  bnt  tbera 
is  arideBoa  tbat  whta  tltis  is  not  tba  case — ^wfacn,  indeed, 
thA  blood-rtsseb  an  oongtstcd,  as  in  red  bands  on  a  wiotor'a 
day,  loaa  of  beat  entails  dccaeaao  of  nerre-fonctioa.  Tbat 
tlie  like  hcdda  of  tbo  rcspoctire  omlRS,  is  shown  by  the  nao 
of  oold  as  »  tben|M>iitio  agent  i  ioe  to  tbo  bead  bciorr  piv. 
scribed  wbm  tb<>ro  is  oxcv^ivr  cercbnl  notion,  nn'l  >■■ 

tbv  spino  being  a  nuiuis  of  dimiiii-iliiug  reflax  excii.-il'i     , 

It  is  worth  remarking  tbat  this  dependeooe  of  ncnr^ias 
nctinu  on  sapply  of  boot,  yields  indirect  support  to  tbu  iHtws 
set  fortb  in  forCgoiEig  chapter*.  If,  sa  was  infcrrod,  iho 
distnrbaneo  oonreyed  along  a  norrtstbread  ia  an  isomerio 
eluinge,  during  which  eome  molecular  motion  it  yielded  np 
by  Cftch  tDolecoIe  as  it  passes  on  tlio  accnmulnbMl  wave  to 
its  neighbour — if  resumption  of  the  previons  iftomerio  atoto 
implicH  an  cKiuivolrnt  n1i»orpUon  of  molccnlor  motion  (him 
sumiundiug  matter;  then,  in  propurtion  to  iJie  beat  of 
sumiuniliug  nulteri  will  be  the  rapidity  with  which  Iho 
Dcnrc-fibre,  resuniing  this  previous  isomeric  state,  bca>iiii-s 
fit  to  transtuit  another  wavo  of  mohxalar  change. 

§  28.  ITiat  nrrrca  and  n(-rvc-ccntre*  act  only  so  long  as 
thty  nro  funiished  with  those  materials  which  the  blood- 
rc«scls  bring  tbcuj  b  a  familiar  tratb.     Tbo  quniiUty  uf 
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blood  pmmt  in  uiy  part,  aii<]  tLo  rapidity  with  nliidj  fruali 
blood  19  propellvd  to  Uio  pwrt,  both  nKfct  iho  degroe  of 
tkerrooa  t.. ' '         a  the  {mH. 

kOttOOnii  "O  is  a  cause  of  nervous  inaction:  if  the 

lol  {{QAQtity  of  blood  to  the  bodjr  is  niach  dimini»bod,  the 
vftt  iMinroiiii  '      '  rlio  fine  orgaua  to  fen?)  the  cliuuge, 

itDpomrjr  In-  i  ;'i-Mdaoei  filiating,  or  sudiicii  arrest 

of  oerebnil  action;  aud  pemuuioiit  dciici<>nc7  of  blood  is 
■lOaoinpaaied  li     '  '   ' 'j,  irhitih  iitipUcs  a  decreaHod  nrrvoiiK 
diseliArga.      .S  ;  .         ;:;   that  no   blood  has  befu  lost,  in- 
suBubalJt;  n«mibo1pss  instAntly  rcsolls  if  the  heart  ceatioa 
to  supply  tlio  brain  vritb  fro^h  blood  in  \Asice  of  tho  blood 
it  ctmtains.     Or  if  thoro  is  chronic  feublunt-xs  of  tho  htinrt'a 
At-tion,  tbero  b  proportionate  dimiiiuUan  of  nenroiu)  potror. 
Wboro  thn  totdl  qnnntily  of  blood  ia  adcqii»t<>  nnd  ibo  honrt 
Dot  in  IJiall,  local  ucrvous  functioa  nuj  still  be  Jiiuduvd 
local  luia'niia,  rt^ulling  from  sneuriim  in  An  artery,  or 
vbat   19  called  an  embolism — a  plugging  up  of  an 
with  coagolalod  blood.     Thus  panilysia  is  caue<-d  by 
of  Uio  ivrubrul  blood -tosm:!  which  MUpplios  tJio 
i^cit  juirt  of  the   motor  tract.  The  conrerso 

tn  aimilarly  imply  thb  same  general  rolalion.     When, 
cnoditioiia   being  normal,   a  nerre-centre  is  highly 
.rgnd   with    nneriol    blood,    it   responds   with    anasital 
pidity  to  Ihi5  dtfitnrbanccs  it  rccvixi'sj  and  evolves  more 
ordinury  ntnunnta  of  force,  shown  in  scooiidnry  ucrvotu 
,  or  in  mnaailar  motioaa,   or    both.     Sup]>osing, 
that  there  ia  no  h}-pcrannia  of  a  nervous  Centre,  it 
11  still  happen  that  if  the  heart  prupcts  blood  to  it  with 
UHunl  ntpidity,  its  lil>ero<niotor  function  will  \m  rxaltt'*]. 
At  lb«  ptrriphory  of  tho  nervous  sy.Ha-Ri,  like  variations  of 
leioKiy  follow  liko  vori&tions  of  ciroutatton.     A  redaction 
tiift  quantity  of  blood  present,  caused  by  constriction  of 
toshIb,  is  probably  one  cause  of  tbo  decreased  norvoos 
ibility  in  a  pitrt  that  is  cxponod  to  ootd ;  and  to  the 
conee  is  porbap*  to  bo  aacribcd  some  of  tho  couiparalive 
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■tnggtsluMfli  wit^  wUidi  tlie  raiuoles  of  tlie  pari  reapOBd  to 
motor  iinpalats.  If  instmd  of  locfel  Inck  of  blood  than  i* 
retardation  or  etoppago  of  the  local  cuircat  of  blood,  the 
Bsrrvs  of  the  part  sitoilarij  booonw  incapiidlatcd  in  a  pto- 
portiomto  d^froo :  instaxwo  thg  blmdtiMs  tliat  mralta  from 
blocking  tip  the  ceutral  rotiiinl  artery;  or  instance  tbe  gradnal 
disappearance  of  iroproa^ibilitjr  m  a  rrgion  of  tbo  skin  tbat 
has  had   its   sopplying   blood-vitwvl    tied.  Cos- 

▼arselj,  excess  of  blood  around  Lho  poriplu'ro]  nrrro-fibrca, 
oatuu  DDiuual  oxoitabilit;  of  thorn.  A  gcntlo  toaoh  od  tha 
skin  in  its  normal  slAt«,  soods  through  tlio  afferent  oorrM  a 
dislorbance  ao  small  aa  to  call  forth  from  thd  central  organ* 
acarceljr  any  rtvponse;  but  where  the  skin  ia  biglitjr  inSamod, 
a  like  touch  affects  Uieni  eo  much  that  the  disturbanoe,  when 
roBected  from  the  contn)  organs,  prodacos  a  start  of  lho 
whole  body.  If  in  addition  to  local  excfSs  in  tlio  qnimlily 
of  blood  tburo  is  an  nccdL-mlud  Qunr  of  blood,  a  still  groul*? 
oxoltatjon  of  locnl  nervous  action  follows.  It  is  a  foiniliai' 
truth  that,  other  tiling  rciimining  the  same,  on  inflatnod 
p-trt  is  mado  more  irritable  b^-  anything  which  iucrcaaca  tha 
nvtion  of  tho  heart. 

{  29.  Nervous  sctioa  depends  not  alone  on  the  quantity 
of  blood  supplied  bat  also  on  its  quality — on  the  proportion 
of  tbo  needful  vloiapnta  eontninod  by  it. 

OtmrmI  rather  than  apcoial  warrant  muat  suffice  fbr  this 
proposition.  Little  is  known  about  variattoits  in  the  oouta- 
lution  of  the  blood;  and  still  loss  about  tho  rotntJons  botwoot 
llwae  and  variatioDa  of  norvooa  activity.  That  a  blood 
greatly  impororishod,  as  in  dropuical  poraons  (whoso  tissnoa 
booomo  infiltmted  bocaueo  tlio  thin  serum  passes  too  aaaily 
Utrongh  the  walb  of  tJie  capillaries),  is  acoomponied  by  aaeti> 
vatjoo,  is  pretty  clear;  and  we  can  scarcely  bo  wrong  ia 
cnncluding  that  a  blood  rich  in  tho  constituunta  of  nerviv 
substance,  renders  possible  a  great  evoluciun  of  ncrro-forco. 

But  there  is  indirect  cvidoDco  aorving  to  enforce  the 
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£n>ct  oridmco.  For  wo  liaTO  abnodiuit  proof  ibnt  "hy  adding 
certain  matton  to  tho  b1oo<l,  unusital  amoanU  of  uerrooa 
DtiijQ  laay  he  cvolct'd.  Alcohol,  nitrous  oxidi?,  tlie  Tcgvto- 
kalics,  and  other  stimalants,  are  not,  indeed,  coraponeats 
of  otfrvo-sobetAQCO ;  nor  is  there  an7  reason  to  suppose  thai 
■  ia  plnco  of  components.  Probiibly  their  im- 
.  -.  ::.:..u-noD  vt  that  of  setting  up  or  IhciliUitin;;  tlto 
t:luui^  uf  D£nn>-aub)4lARcc,  and  ao  vaiuHinff  unuauo)  discn- 
iiK'ot  of  raolocuW  motion.  But  by  showing  that  the 
ippty  i>f  particular  subsliinciM  to  thu  ni-rruns  system  uxnlls 
scrvtios  activity,  thuy  mnko  it  more  tniuiifust  that  nerrous 
tinty  muat  pnrtly  dq)cnd  on  the  nupply  of  subaiancoi 
Ihinb  KsbuiM  uerrv-tissue  oa  fast  as  action  disiut^grntca  it. 
Wo  must  not  omit  a  further  qualitative  character  of  a 
dsitirv  Iciqd.  Tho  blood  must  coutnin  oxygen.  What  is 
Hpvcia]  action  of  oxyp;OD— whether  it  is  a  dirixit  disiDtO> 
M  of  tbo  tissnni,  including  nerrC'tissuo ;  or  whether  it 
iply  Cvcilitatfis  by  ita  pn^ence  molecular  dLiint4;gratioaa 
.tTwiso  caused  ;  or  whether  it  sorres  merely  to  combine 
rith,  and  CKrrynway,  tho  products  of  such  disintogrutioos 
iiarwiflo  caused  ;  are  questions  about  which  thnro  an 
1C6S  of  opinion.  But  thoro  cou  bo  no  dilToronco  of 
H  to  tho  noccssity  for  an  oxygv'nAtod  blood.  And 
ptaiooii  can  Hcarocly  difli'r  rcfrpocting  the  general  rrlntioD 
Dxidla  between  the  degree  of  oxygenation  and  the  de> 
I  of  DOTODS  activity. 


).  While,  for  tho  miuntonanco  of  nervous  action,  it  is 
I  that  certain  matu-rs  «hnJl  bo  present  in  the  blood,  it 
u  wJmo  reqiiiaito  that  ntrloin  oUier  matters  aball  bo  atucnt ; 
ak  fltrictly,  that  they  shall  be  present  in  but  small 
us.     Tbeae  are  the  compotrnds  nunUiug  frnm  dtv 
imposition  of  tho  tissuce — tho  nurvous  tt^ne  includod.  Tho 
ro  RKuit  important  uro  OMrbonio  acid  and  urea. 
If  tho  ozbahttion  uf  carbonic  acid  by  the  lungs  is  granlly 
rctArded,  lethargy  easnes:  distarbaocM  at  the  puriphory 
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of  tba  BorroBs  qritem  fiul  to  mU  forth  Um  wnul  Tespoaaot. 
If  the  exh&IatioD  is  cnoiplptelr  umeieA,  coioploto  inseosi- 
bilitjr  ia  Boon  prodoocd ;  fgQowed  quldcly  by  am-xt  of  tha 
iaferioe  nerrtKu  fusctioiu,  and  oonsoqacnUy  nf  all  other 
fuDcUoiiE.  And  these  oStvta  uiiw  itill  mora  rnpidly  if  thorv 
is  on  ftbcorptioa  of  corbonio  furid  through  tbo  langs,  instcail 
of  ka  uvestod  excretion  of  the  carbuuie  acid  intcruoUy 
gTOBratod. 

Ia  AD  wulogotta  bat  kes  rapid  maimer,  a  docreoMi  and 
final  fttoppago  of  Bunroiu  actiitii  is  caoscd  by  an  aocumnU- 
tioD  in  tlio  blood  of  oroa,  or  of  thow  nitrogoaons  pruducia 
nproMoted  by  it.  If  the  kidn<>ys  Ikil  to  pcrriirm  tlicir  funo- 
tioD,  or  if  the  irosto  mtrogcnoos  products  vrhk-h  they  lutvo 
aopamb^  fniin  Ihv  blood  an>  pRimtvd  &om  esntpiii^  out  of 
the  bo<^,  and  aro  ro-abaorbed;  thnrc  n-Hults  a  ncrroui  in- 
nctioa,  dnding  prewntly  ia  ooma  and  finally  in  di'»th. 


f  31.  Sncli,  utittvd  AS  fully  AS  ia  D<!(<iirtd  Ikto,  am  the  con- 
ditionn  t-MM-ntiol  U)  lltvlius  aution.  QualifioaUona  lutvo  bvcs 
paoard  uver;  nud  much  evidence  has  bom  omitt4>t1.  In 
Bomining  up  thceo  Ifading  fiicts  whicb  ftloao  coQuurn  llie 
jHyohoUrgiat,  wo  may  with  Advaotngo  obeenre  bow  thry 
harmoniRO  with  the  gt;&eral  Tioirt  of  Dorro-strncturu  and 
narre-fuootion  ti^t  forth  iu  foregoing  chnpten.  All  these 
pn>-nKiuieiU.4  to  niMToos  action  obviously  admit  of  being 
groupi'd  IU  p^e-^^quiaiteB  U>  the  genesis  of  molecular 
motion.  And  pro-reciuisites  to  tho  coaveyaaoe  of  molectdor 
motion. 

'lluit  molecular  motion  may  bo  diseogaged  then  mtuit  bo 
decompoeltion;  and,  thororore,  for  tho  discharge  of  wolectthir 
motion  to  be  maiutainod,  docompoattioD  must  bo  fncitiUttcd. 
Tho  (junntity  of  wo^Ui  being  a  meAsun)  of  tho  ijuaiitily  of 
furoe  evolved,  it  follovri  thuC  the  nervous  system  reqmrea 
»  good  supply,  nnd  ({uiek  exchaugo,  of  blood;  sbce  in  the 
binod  AM  brongbt  the  matlere  that  favour  disintegratioa. 
Stmilar^   with    rvspiiation,   oonaiderod   as   a   proovs   of  1 
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>m^  tbnt  mygOD  vlucli  direclJ;  or  lailiKN-Uj  tuds 
tbe  mntoni'irphoais.  Asd  90  likewise  with  Uio  CDEcr»- 
tioa  of  tboM  mulo  prudacU  which  IuuiIlt  iixo  raebuiiur- 
{ihotns.  Jtiii  piirputaol  wnsto  mtist   bo  mot  by 

ptn^-tual  rqtalr.  If  ita  nctioa  is  to  oontinai?,  tiorvoua  tiasnu 
tattn  bo  n.-c  oa  fiut  as  it  is  deoocnpciiti-d,     HoDce 

Uic  n!u»»o  wlij  _  ;  _  is  Dcodctl  a  blood  tUut  is  rich  id  nerv«> 
omutitaonts.  Hoaco  tiio  fact  that  abiimUtit  blood  must  be 
prvscnt  ■'  '  is  much  ultvooji  action.    And  hoooOh 

also,  Uin  L  „,:..,,  .  r  u  cfBctcnt  circulation  to  replace  by 
fn-sk  blood,  tlic  fatooil  llmt  hju  been  ased. 

E^tially  wU  do  tbn  Et'Vrriil  cooditionH  cssnttinl  to  the 
namiMion  of  QL-rvutts  diatarboucc,  coufona  to  the  hfpo- 
that  the  dtiturbiuiou  trnovmittvd  is  »  vnvn  of  tsomerio 
For  if  it  iH,  we  nt  oaco  see  why  tiwro  must  ho 
ely  Cot) tact •cuD till  11  ity  of  iiGrve>6bre,  bat  moloculur 
SQtinuity.  "Wo  am  bi'Iped  to  anderstaud  how  preaaure,  by 
^ng  that  dolicitbo  nolccubr  buliuice  which  tnnkoa 
i\o  thu  albmiitioD  of  isum«rio  etatos,  may  prevent 
the  pMUM^  of  norvonii  discharges.  And  we  ato  supplied 
[an  tucpUnntioD  of  tho  dot  thnt  tho  pmcuoo  of  Irco 
alnr  inotiou  or  heat,  ia  nn^Iful  to  enable  a  nonre  con- 
[}j  III  n-sume  its  fitQc>ss  for  ooaveyiug  a  ware  of  cbange. 
Before  closing  the  chapter  it  should  be  poiu(cd  out  time 

t'    my  conditions  cssentiiil  to  dltvoub  action,  are  never 

^  J  nt  ouo  time  iu  tlio  sfuaa  d<-grci>,  but  ure  osaolly 

fujlitlod  tu  mriouj  di-grws  and  combioAtiona ;  and  llutt  by 
ocw  am' ;  '  •nd  now  coultictiug,  tlioy  produce  rcsulia 
th«t  oru  <  itcd  nnd  of^cu  pcrploxing.     Thua,  for  in- 

■tauco,  substances  wliich  din.*ctly  stimulato  the  oerrons 
system,  ore  usitully  sabstfturvs  which  ri'lanl  thu  exchange 
of  gMM-a  in  tho  lungs^  and  by  so  doinj;  di<prv»!i  tho  etate 
of  tho  tUTVODS  syslvm ;  und  thcsu  coolljcting  actions,  difTo* 
it  in  their  propfirtions  in  diir.'r  nt  individuals,  and  in  the 
iuilividual  ot  diiTercnt  timt-s,  oftto  work  opposiWi 
or  work  first  one  cSoct  and  thi:^  the  other.    Agitin, 


73 


«RI   DlXi.  or  mCBCHOOT. 


riclmess  of  blood,  by  facilitwHng  hi^  nntrition  of  nene- 
ceotres,  condQc««  to  nervoas  Bclirity.  Yet  tfane  is  a 
pletboric  state  whidi  is  not  DPrransIy  actire;  and  Btarv»- 
tion,  with  its  greatly  impoTerislted  blood,  has  a  phaae  at 
which  delirimn  sets  in,  in  conseqnoice  of  the  nndiily  i^id 
disintegration  of  the  neire-centres.  Analogous  incongroitdefl, 
too  ntuneroos  to  specify  here,  oootinaally  occur.  This  en- 
tanglement of  the  conditions  most  be  borne  in  mind  and 
allowed  Box  i&  each  OMfc 


CHAPTER  V. 


mSTOtrS  SnUDLATtON  AND   KERV0IT8   DISCTTAMI. 


4  iJ2.  Erery  agcot  capnlilo  of  nltcrinj;  tlie  molecular  state 
of  a  nrrro,  can-scii  tli«  nt'Tvo  to  prod«c«  th«  pftrticnlnr  clian^ 
whidi  it  hsljitaally  produces.  Exporinumte  ptovu  tliitt  i-och 
nerre  'a  made  to  work  tliA  siune  kind  of  oflbcc  by  sHinaH  of 
all  orders;  or,  to  speak  strictly,  it  ia  fotmd  tluit  tbo  cffdob  is 
of  Hub  aano  kind  wbororor  ita  kind  renders  ic  accesaible  to 
obscrvntioQ. 

Thtu,  if  KQ  exposed   end   of  n  nrrro  whirli  ^ora  to  s 
doscId  is  mnifhijr  touctu^d,  tho  moscte  contracts.      If  it  is 
Ci«]i?d  bj  nit  alkuU  or  mi  arid,  tli4  mnscla  contracts.     If  it 
la  ^idvunizcd,  tbo  mn»cl«  conlmc-tK.    If  it  is  suddenly  boated, ' 
fttiU   thv   rousole  conlmcls.      >j!mtl»Hy  n'itb  a  viwo-motorJ 
nerve.     No  matter  wbeLbcr  tlio  diatorbio^  ngeut  bo  ne-^ 

■  «liu>lca1,  chemical,  thi-mial,  or  olcclric,  tbcro  rcsulta  at  Ibo 

Iperipbcml  vxtrvmity  a  liko  cltAngo  in  tbu  stalo  of  tlu)  ud- 

tfa/ctial  nrU'rics. 

An  alltn]  tnilfa  b  tbiil  whr-llior  a  »(>rve  bo  irritated  at  tlio 
ioil  wbicli  nurnudly  rccuivcii  tbe  diaturbonce,  or  wiictlu-r  it 

flw  irrilatt'd  at  somo  place  Ix-twit-u  this  and  tho  or^nn  aclod 
gpoB  by  it,  tbu  cflV-cls  wrought  nro  alike — in  naloro,  at 
lout,  if  not  in  dcgrw.  Aa  alrr-ody  said,  the  fjtianlitji  of 
cbitngoiiot  np  increases  with  tho  length  of  tho  norvotbruu^h 
wluch  the  Inipolae  is  tnuismiuud.    Bat  tbo  quality  of  ibis 
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oban^  ivnutina  identical  b«  Uio  stimalus  npplioit  at  •  near 
point  or  %  rinnotv  point. 

Tliis  last  inith,  oqiia}ly  with  the  Brst,  hormouiiccsi  with  the 
supposition  on  which  we  have  thus  far  prooceJed.  If  the 
disturbance  thnt  brnvc-ls  alonf?  &  norve  u  n  wnvo  of  isdmcrio 
tnuuromiation,  the  kind  of  fifvct  pnxluci'd  by  thon-nvt>  at 
tho  plACO  it  PTpnttially  rrachra,  will  be  the  auim  whuu-wr 
»timutns  set  tt  up,  or  whererer  it  otHnmcnced. 

{  83.  Nmtt  id  nnl  capable  nf  continuouit  ^limnliilion  or 
contiDnous  diachargn.  Persistent  action  of  nlitiicver  kind 
on  a  nerrc-tcTininatioQ  or  tbe  cat  end  of  «  Dcrvu,  duut*  uut 
produce  a  persistent  effect  on  the  conooctod  tunro-centre,  or 
oB  the  oonnrotcd  poriphoml  orgiuu 

Supposing  the  norru  snpplj-ing  some  mnselo  bos  been  dla* 
sectod  ont  and  cnt  in  two ;  then,  if  tlie  exposed  part  bo  aod^ 
deoly  pressed  the  niu.scle  will  auildeiily  contract;  but  Dtain. 
tenance  of  the  pressure  will  not  cauae  tnaintenonee  of  th« 
contraction.  Or  if  this  norvo  >8  niRdo  part  of  an  cileciriu 
cin-oit,  then,  at  the  momont  of  eomplcting  tho  circuit,  tJie 
moBclewill  contract;  bat  its  contraction  is onlj- momentary, 
and  the  sabaeqaent  eonlinoance  of  tho  ctirri.-nt  works  bo 
TLBible  cBbot.  To  keep  np  muscular  oontrncttos,  it  is  rcqoi- 
site  to  send  tlin>u<;h  the  nerve  n  qniek  succession  of  sepamto 
disturbance*.  If  tho  nen-e  fi'nas  port  of  an  electric  circuit 
in  which  there  in  nu  apparatu.i  for  breaking  and  completing 
tbo  oircnit ;  then,  at  eoeh  ootnplution  of  tho  circuit,  tlte 
Riuscio  ooDtmcts  i  and  when  the  alternate  breaks  ODd  cotn- 
plettons  follow  one  another  very  rapidly,  iho  coutractiuo  at 
(bu  mttsclo  bocomn  pmetically  perfislent.  This  truth  is 
demonstruble  by  experiment  on  a  dead  fcog,  and  also  by 
experiment  on  the  living  humim  subject.  A  iiiau  wbo 
gnupi  tho  two  melalliu  cyliudent  Ibrming  ibo  |><>U-s  of  a 
maguolu-cli'ctric  ninchiue,  cnimnt  K-ave  hold  of  llw  oyliudura 
when  tho  mtermittuut  current  is  pasovd  tlunngh  his  onua. 
The  like  result  oecun  when  tlw  disturboocea  are  moduuuul 
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(if  eleciric     If  tbo  cat  end  of  &  mutor  aervo  ti  mib- 
^iu  a  mpiil  aerii^  i>f  tapii,   tha   muaclo  it  su{iiili«B  is 
thrown  into  s  stale  of  tctanos. 

llie  fnot  Utat    tbu    su-ciillL-d    DOrvo-cni-rcnt    cnnsista  of 
iccrosivf  '■"'  .-..  ij  ono  tif  gn'st  si^iiiricaticc.     Wo  Hhall 
-find  lien'.  it  hns  u\nny  ini[>otUiut  coroIWivs.    Fur 

in  prr~ii.ui.  it  wiil  suffice  la  pbHcr^'e  bow  cniirely  cougrtious 
is  with  tlie  hypotlicsis  on  wliicb  we  bavo  ibtts  fitr  pro- 
M.'di'il.     If  a  ai^miuM  disturbiiiioG  travels  asawavv  uf  niobs 
Jnr  cbAKg'- — if  this  wnvo  \b  »ucb  tbiit  tbo  molceulta  uf 
rc-sntnlanco  full  from  one  of  tbclr  isomeric  stalps  to  tho 
itir ;  Utpn,  baving  fallen  in  parsing  un  and  incrcaaiug  tlio 
pnbie  or  Bb^^wk,  tbejr  rumaia  iiicu{»>blo  of  doing  anytbing 
(ire  ontil  tbt.'7  bavo  ri'snmcd  tbcir  prvrioua  isomeric  eialu. 
L'ocu  tbo  rt-ry  nuinro  of  Uie  proc<.'M  nvccjiitiuiU'i)  tbu  iutor> 
it  cboroctor  of  nLTTO-acUoo. 

I  ^  34.  Tbn  tmusmission  of  a  disttirb«aoe  tbroagb  a  ocnrc 

as  appn.'ciublo  tirac.    Iliu  nto  of  ttBosmissioo,  as 

^•d  by  t*rvfi:aiior  Hulmholtz,  h»»  bct'n  found  to  vary 

^kbont  2S  jardft  piT  second  to  32  ynrds  pur  Kooud. 

caco  of  cotutituUcn  is  dotibllesa  tbe  caaw  of  tbk 

s  itrintion  to  wbiob  is  due  tbat  indiridun]  pccu- 

:  ixtnl  by  uttniuoaiors  in  wbat  they  call  "  iho 

nnul  equation." 

pi-adiarity  nfforiU  yt't  lUiutbcr  confiniiution  of  the 

tbat  a  urrvtius  disvlutigo  in  a  vritvo  uf  ixouivrie  tr.mH- 

natton.     If  the    disturbance  propagated  tlirntigh  any 

'idMi  ia  on(.<  tbnL  does  not  perniaueutly  cluinge 

positit'oa ;  tlicn  tbe  tituisfer  of  tbe  disturbaucv 

hj  ht  cxci'MiTL-ty  rapid,  bccutiao  tho  amount  of  tnolucular 

i>i3 t^>nrnitvil  iit  t.-iiN'Kaivi'lyiiiiuut«;.     Hut  tf  the 

. '   lo  l»c  tratisjwswi — if,  iis  iu  isotucric  trjuifor^ 

licui,  tbo  cniDponciiUtif  eni'b  compouud  molccale  bnvo  U)oir 

ulurvd ;  ibi-a  tlie  quantity  of  rooleeulnr 

i  „.^--r!kUid  luutft  bo  comptnUTcly  very  Urgoj 
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and  M  Uie  genesis  of  tliis  tnoroeatom  i&kvB  place  in  oaeli 
molocalo  bcfora  the  Bozt  is  nffocUtd,  the  transfer  of  ibe 
disturbnnco  must  bo  gn.-«tl/  retarded.* 

*  PorlMp*  tgo  OMoli  hM  alrMJy  bwn  nU  rwqwoUng  tha  uktm  rf 
•cr*a-Mtla&  But  bahr*  flaally  iMving  Um  MbfMt,  I  nui*  mI>1  mob 
inportaM  iUumtir*  fact*  tliat  h»v«  wiae  lo  ay  kiMwM|B  wUto 
writug  Mm  oluf  tor.  TWy  un  amUinail  in  »  piifwr  bj  Ur.  Oor^  p***''^*^'*' 
JA  th»  f^UMHttm  9f  Iki  aofat  S^tktg  hf  l»a».  doMaiUng  Ui«  «llo(niiM 
fliiBfM  nmtwrgaum  bf  tiMtra  d(|MMt«d  aBtiaiiiDy.  Antismay  m  ■l«f»' 
■U«it  MaBBwv  MVonllBS  ta  th«  oooidiljaai,  tm  (ami^^  4»tk.  ■amrjihrfs^ 
«r  mutolil*  farm  i  and  »  gny,  vryaUltiai;  nr  MaM*  (una.  Wbeo  •  niMa  ii( 
Ika  uiw^ibavl  ■kliaonjr  i«  dklarKtd  kl  ulM  Vbd,  Ikfire  begin*  »  cliaM|,-a 
Uti-  ifca  trysUttiiM  asUmoajr.  shkh  (^maal*  aLmost  inatatitly  Uinm|;hiia1 
Uia  wbnla  iD*B,  wilh  irraat  eTolstion  af  bMt  A  ilisbl  Up  wiib  ■  haM 
■wlaUnta  lattow  In  iMtiate  tbit  tranali«qntiaM.  ToacbMig  una  vl  Um 
MMtlw  wUh  ft  bol  body  M|aally  ftviaxtm  tb«  «Sid1  A»d  it  m  »1m 
linHlnool  b]r  fto  •Ixtriu  mpuk.  A  trwpmlim  tidow  lk*l  of  iHiiliag 
HktTf  xAml  M  aaur  lb*  rh>ii|C*  ;  aoil  Mr.  Oi>ra  foaail  tb>l  in  prt^mrtliM 
M  Ibe  «bnU mms  wm  niMd  tovuib  thU  t«Mp«ntiire^  tlia  nMaiiiiirjihirii 
OKira  •Mtl^Mt  %f,  bsvalttd  wilb  gi«ft*w  npitity.  Wbto  •  ant>pOT  <tir« 
«M  omM  wlUi  ft  KIh  •!  tlila  BmMpbnftB  ftutiaony,  tb«  *lbib«pla  aka^t 
pugwai  ftlMg  U  at  •  rata  wpng  from  It  to  30  (nt  in  a  mbntK 
AlNwyUw  a(  ihavrolred  bast  bylfaa  onpfMtwIr*,  *■■  (..and  bt  b«  tba 
Muw  of  NlatdalMi  «ha«  tb*  gkangs  adraMaJ  iluKly  i  wherwa  It  foUowi 
Uutl  wan  vnna  of  tba  iliianp^ail  b«at  allowail  to  aMftyft  tW  <rar«  ill 
«b<uwa  wuMbt  tnrel  uacb  laatar.  A  fwrtbar  Hgaifloftnl  tact  ia  tbal 
«kM  Ibia  irmaidirntaUoB  vai  fivf*eHml  tkrMtgb  wiaM  ftuiHfpfcaw  anU* 
paoaiy  tkftl  ha4  bcoi  iira*ii>a*lr  ivlnctxt  bi  powilor,  paft  nf  tt  wm 
nxMbftl— Iki  cliattiilMiwa  omwiii  by  tb*  at|ii4repit  obaii||a  inlitaUxl  iftifitifaal 
<Aanp,  (n  |«rta  ol  tba  NManoa  Uwl  w«r«  fan«tBl>ly  drawnataMMl  lo( 
aUnilaal  chatw*.  Saa  tbM  tba  jMrallallan.  Wa  hft*«  tba  tnuriumati-a 
•vl  uti  luJiffvnui]^,  M  in  Mrv<  bjr  wanhawUll  fntao,  bat,  alrrtrioUjr. 
Wa  bare  il  lavil  itaCaJ,  M  Ift  Mnra,  by  raiaaJ  laMHtftliuu  Wa  ba«*  it 
trmnlllnB  ''"<"  «■•)  l»  «o>l  of  a  Biaaa  vitb  ft  faloeily  wbidt,  UuMigb  tar  laaa 
Hum  tbal  u(  tba  Mnw-wav^  la  aUU  eaoaiili— bU  And  wa  bara  alUtMina 
•banip  iattlattim  ttwaakal  rtaagit  Joal  aa  «•  wdaJ^il  Ibat  iMauarw 
ckaof*  Ib  a  Mm  Bbra  lata  Bp  «bMnti«l  rtaao*  Itt  ft  twva'raalel*.  Lm 
tu*  uol  ninit  an  iiim]>tvUliMi  at  Bartv-Mnatatc^  wlikk  b  aagKoatail  bjr 
Ur.  OoM'a  «»fni«.w  Uial  Iba  tMMWliaiiw  vf  tba  aUatf>^ila  obMina  la 
ra|iU  ba  profiwti'ift  aa  tba  aTiJvaU  bvat  >a  rvtauuaL  la  ibvabifnl  aoiiual^ 
nanaHbrM  ara  nim>un<Uil  bf  alioalli*  nt  iMUulUfy  waiter  l  awl  wa  aaw 
I, III! Ill  lor  euwludinc  ilul  tbi*  DiiitlnUar7  laaUar  la  aft  laa«Ul«r.  Vuw 
It  bM  nnultj  b*cn  Jlto-vanrf  that  wbUa  or  IWxMa  MmvllMK  li 
lb— litilly   lUaUnKftubad   (r««   (ray  m"   tMlcftlar  awa-tiaiiia,  by  tba 
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§  ta,  Allit^  with  Uia  fttot  Uiat*  Dorvo-dL^toj-biuifre  takcm 
«a  ■})])n>ctiible  tiros  to  tnvcl  from  peripbeiy  to  c«ntre  or 
fniD  centra  to  periphery,  in  tlte  fact  Lbitt  tba  efFL>ct.  prodaced 

jmamtw  h  lH|ra  riQiatliy  of  k  MbaUiwe  tallml  frobiirMi ;  uxt  thi*  nh- 
•(nam  imvn  u>  W  nf  tvooitTelr  toaplax  o<iiiii)"«>Uo«— kM  »  iwi1*c«l> 
(■wra  kighlj  o>«n}ioaBdail  than  ■a]'  otkar  Itsiiwa  BoUmltL  But  is  (■•«• 
pawUi'U  M  nHJotjIaB  Iwroua  roaplnt  tad  hift,  th«  waiw  forwrf  «< 
IkHB  Imome  Wl  coMlBotun  <4  OMbtmltt  tnotloL  It  i*  i»r«rttlil«,  thmk 
(list  ili0  uiwnti»l  ii«rt*  Bin  h  inUiMefl  in  k  •aUtaam  Mpwiolty  ili*li»- 
fikktMJ  I17  ip«lnlit)r  ta  klmrb  lU  Mi1«ail>r  iwiUoa  iU*a(;ac«J  4«t{l>S  \b» 
iBrnvwn  eVnas*  oj  lfc«  Mrvo-fibra. 

)jcrta  pMitd  over  witlinai  mnsHc,  tli«  hjpotliMif  at  ona  linw 

•ml  mrviving  in  bmuh  miiiilt,  tlut  Ike  nvrvona  (nrao  U  aitLcv 

iir  loiuB  [ona  of  fon<e  •lli«>l  to  il.     In  MUitioo  bi  tb«  BWiy 

.^  ti'«auaa  for  ndnptinf  Mtotbor  bjrpntbcaia,  il  nifty  ba  ««!!  tu  Mt 

'»n  lb>  naMu  Lw  rcjecUof  Uim.     Tho  ki);haat  nt«  ot  tho  nerrmi* 

V*  I*  ■■■■>■*  3E  jrarli  jiw  Mioocd.     Tba  eUcUie  diasbarga  IiavbU  at 

(0  of  SSOlOOO  hDm  )wr  Mcond.      Tbo  ana  ratodty  ii  thoi  noarljr 

,...^nj,MO  ti«a  111* «thor-     That  a  tarcu  alliwl  to  tb«  doclric  ibould  kavo 

a  mdsolly  v  anHtsunuljr  diffarant,  asMna  very  wnlikely.     A(;ahi.  an  aladila 

•wmttt,  ■■>  lang  ai  ita  amirca  ia  na«>hawat«d  and  th«  oinuit  iiabrokui> 

ia  a  DWtinwiiua  cornnt ;  but  tbc  nam-ourfent  ii  luit  cmituiiKnia-     Hone* 

U  Dui  pMve-fofce  u  ot  a  kind  allied  to  tbi  d«otri>%  iu  moda  o(  aUlaooe  k 

qwlta  ■■(vpUonal ;  for  tlie  otktr  allied  toNa^  b«at.  ligbt,  and  ina|;iiatisin. 

'    '     'rmittcst.    Onoe  mat*,  nerruiu  taoanuMiua  ia  fuilUaMd  by 

'  >a  hvat  <■  an  ofaiUcla  la  dootrie  tranamiuion,  and  diniBialia 

"Tliae.     Tba  lact  la  that   bat  tor  Ikn  aoatiU«lal 

.  tJio  mapialoa  tliat  tlia  uarro>lnrao  ia  <lo«tno  or 

^Id  fttJMAy  OMW  lia*a  beta  aBtortaiDod :  and  il  ahoald 

lad  aa  a<aa  aa  it  wa*  fmuid  that  other  dialuitaug  aftat^ 

LiMal.  vurk  Jatt  tlia  (an*  afliMita.     Tho  oonoqitioo  hu, 

.    . ./'  aliva  by  tlM>  dbaovary  that  alaotneity  ia  ([Buoratad  by 

flalua.     Uut  tbn  ra|-pOMd  aapiMrt  ta  wboUy  imaKinuy.     If  bacanaa 

'Hniailii  rralrta  oleutruily  l>y  tba  b«lp  ot  narvM  fsnifyiuc  thron^h  ita 

alwbia  orgaa,  it  i»  ififamid  that  tlie  norva-faroa  la  alaotrinty ;  Il  nay  ia 

i.L._  iitBoapfaaiafartvd  thai  tba  iK*va<ton4  ia  aaiuiblo  aiolioa.  b«eaa*a  It 

ifa  unaibla  motion  ia  innauiaa,     But,  it  nay  Iw  aaluil,  dii  nM  the 

•■(■nniaola  U  Dn  Bnia-tl(rynmd  yicht  mpfon  lu  Iha  bypothaali!    A 

nql  dvaMlol  «a|'i»i^  I  think.    Tho  pbranoMna  ha  UaaMibta  may  «aU 

Le  aaarely  iaddaolaJ  acoinn|Muiiniaiaa  «i  actiona  that  ui*  la  themHlrw 

aailhar   elwtrie   naa-    ^oa«  ctoctnu.     Tba    trath    that    Wk    molar   and 

B  t.Aosca  in  the  diatftbation  ot  mauw  haliLUully  dcatroy  tba 

,    uilimiai.  wmid  ba  a  •nC&neak  gananl  Jnaliilcalioa  (or  thia 

■■•UuL     tut  ihoM  b  a  ^eoiat  jutifloatiwi.     l>iraot  |««al  auata  that  tlia 
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at  tlie  centre  or  at  the  periplieTy  brta  an  approcuhh 
tnM.  Tliat  mnscoW  eOBtraetioa  a  contiauoua  tltougli  tb* 
Ktimolns  is  intcnnitteat,  goes  to  iliow  tUa.  The  gauem 
of  mokcnUr  modification  in  mnade  by  Ute  molecular  nocU- 
fication  is  tiifl  Derre^Sbne  penneattug  it,  hu  a  duntioa 
that  bridgBa  the  interral  bctwrrs  each  polM  of  ttitnahii 
aod  ibo  ncxL  W«  bare  oo  direct  proof  that  a  like  ooo* 
tiaoitjr  of  >tato  rosnlts  from  Uie  Boocesaive  mrea  pr«pa> 
gntod  to  a  narre-oeatre ;  Cot  tlie  actions  of  wliich  ncrvv> 
(X'utnM  ara  Uie  sraU  an  not  objocttvcly  pvrcvptibkf.  But 
we  BhDll  prewntljr  find  abaadik&t  itidircct  proof  tliat  tboso 
cltangvs  also  laiit  for  mcaaorablo  pvtMxU. 

Tliia  goomal  tniUi,  like  its  pmleoeaaor,  may  be  rrgardtid 
as  a  corollary  firom  what  has  gone  before.  The  tmnsronniw 
tjona  cLuigcd  as  chemical  take  time,  cqcally  with  those 
claMvd  aa  isomtvic  It  is  true  that  •.■xploxiuuji  doc  to 
vlmnical  action  aro  what  wo  call  imttaatanooiia  (a  deacrip* 
tion  of  thom  which  ia  not,  howoror,  acieiitiflrnny  accurate} 
as  mnj  bo  perceirod  whoa  the  matter  explodfid  is  of  con* 

partioobr  Uad  M  OMtoeaUr  <fcMi|«  v*  1mi«  f  ppMri  to  Ufca  ftaet  la 
Burnt  mnI  In  Miucl^  b  xhiiiulB  l»  (andM*  lb*  pkawtaaa*  ot—rrtd  bj 
Da  lfaw-B»)BnaJ.  Mr.  Oora  tnnml  that  if  a  Mpparwira, ' caalwl  <ritk 
amnfjihiiai  urtlaanjr,  fonanl  put  ot  u  dsctria  tdrvoU,  it  baiifMiaJ  tbik 
vbHMtw  tlia  atMivpi*  ^augs  inp^t«d  aloas  tha  uUiiKaiy  •tnp^ led,  tb* 
ptnaMDatoT'DMdtewM  iUmM.  Now,  loiM  dvrinc  Uia  Hftialuuaw  td 
a  wnmilar  oaatMclMn,  narro-palMa  u«  oealiiuuUf  urlTinf  an>t  oaHiag, 
•ml  tba  nNuenlar  fltra  (aanr  all  ia  Mten  logctlur)  aia  al  nwjr  laaUal 
aoB*  of  tlMw  ouuractlng  and  mom  nlaxlac  H  foOovi  Uut  tlMf*  irill  tm  • 
wifMailaa  ot  atsiipwca  «f  booMrio  ebtagaa  CaaM^waUy  Umm  will  W  » 
BuiawwBM  cf  JtUdcUna  to  tba  (alvanoaMlar  if  a  (ooumMI  tumolg  fwoia 
|iui  of  tlia  •Iwtrio  cir«ail 

[NloM  lU*  bote  baa  bcm  in  ^pa.  I  ban  rtrntA  to  tho  lodnra  doMtarad 
lif  U.  Da  Bok^Rt^mMia  at   Ibo  1Io]rd   InOltntka   «n  April  19,   IMH^ 

"Oa  lAa   TlaM  rr-juirtd  for  Uf   7Wa«ila(>M  q^  rofUiM   oW  AnMHiua 

Mm^  rii  .>*■**■>«,"  ("f  »>«  (i«t|NNo  «4  *«nr]rtiig  tow  of  lb>  ■MiwwHa 
aWn  Mkl*  1  aaJ  I  Snd  Uial  U  ibu  alaao  «f  Ub  lootnn  be  BOM  a  kaig  way 
tMnida  nl-Mnlaiilii  hla  brpotbndi.  Ybi>ii||li  bo  my*  "  U  wmU  W  raUi,  aa 
tba  MaUar  HaaiU.  wHvAj  to  dkmUa  Ua  MtlM  «r  OvtrMIr  l>«in|  aaa- 
ommJ  i"  Mil  iboucli  !■«  (IcftcbM  oat  a  Ummj  «f  Bowa-owupoJUoa  mob  oa 
aiabaa  ll  aB«a«VB''tr  ih*l  u  alaetric  dblurbaaM  iiilsl>*  hanf  alMg  •  Mr** 
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m  discliargo  along  oat-going  tiorvN,  it  tlietrapon  beeoran 
toss  capable  of  cniittiog  sitcli  discharges  id  respgnse  to  evith 
ntinmli.     Tlie  quaotity  of  nolecolar  motioa  locked  op  is  « 
nerve-centre,   is   meosarcd    by  tho   cootiuaod   qiutniily  of 
Btutablo  uin^e-mAttiT ;  and  docomposiltOD  of  tb«l  p«rt  at 
tho  utiHtiibU)    nrrve-tn&tter   wbick    was    moeb    favuuniblj 
pUcpd  for  being  ncied  on,  leaves  not  only  a  dimiuisltcd 
([uantity  bat  a  quantity  that  is  k-ss  faroorably  plocMl  for . 
betnjf  ftcted  on — learm,  thwHVrSr  •  dccmwrd  rfediaeat  ta ' 
mulorgo  chnogo  wh«n  distarbcd,  m  ir«ll  u  a  dccrttuwd^ 
stock  of  molDcular  inolioa  Co  be  liberated.      Cooaequoully, 
other  things  remaining  the  same,  erery  excitation  of 
aon»<oontro  rodnoos,  for  a  timo,  its  impruBaibiliiy  and  it«^ 
Boergy. 

litis   temporary  «Dfoob1ein«nt  of  a  norrc-crntrc,   irboa  j 
caoAcd  by  moderate  action,  is  inconspicuoaa.     llie  <UiiDlP-J 
grated  mass  quickly  r&-iDt«grat«3  it«elf  from  the  materiak 
brOQght  by  the  blood.      But  if  the  Atimolation  and  cod' 
MNjiwBt  discharge  are  violent,  or  if  stimnlations  and  dis-j 
oliBtgea  m  ropoatcd  rory  rapidly,  Uion  repair  GUIs  so  fiv  isl 
arrear  of  waste  that   partial  or  imtire   incapooity  of  the 
norve-oentre  nsnits.      All  its  nostabla  labatance  within , 
mMj  reach  ofin-ooming  distnrbonces  has  been  decomposed) 
leaTtng  such  part  only  of  it«  onittablo  eabstonce  as  is  most] 
nnnored  from  diiitarbauces,  and  can  be  afft'ctcd  only  byj 
•xoossive  onvs.     A  wcll'knowu  (-xitrrimont  on  tho  raBO>f 
motor  tiyttom  of  a  frog,  may  bo  cited  in  illoittration.      If  «] 
Grog's  foob  bo  plooeJ  undvr  a  micrueeope,  and  so  adjusted 
that  the  arteriea  nunifyiiig  through  tho  transparent  taem-  ; 
hrone  between  the  toes  oro  brongbt  into  rloir,  thun,  tf  a  I 
powerfol  irritant  bv  applied  to  this  mt'mbnuip,  the  first  n.** 
salt  oluerved  is  that  these  arterira  are  viulcntly  constrict'jdj 
— the  strong  impression  convoyed  to  the  vnso-motor  cent 
there  liberates  an    excessive    dischat;gB  along   the    fibm 
SQpplying  theso  artcrice,  causing  spasmodio  ooalracttoas  of 
their  moscnlar  eoata.      Tho  second   rcsolt  is   that   thsM 
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ttrioa  (ItUto  I  loHing  tliL-ir  Dortna)  contraciilily  thof 
itooottM  disti'ndi'd  with  blood,  utid  tho  part  is,  as  we  m^, 
CODgntotl.  'Viud  thia  a  tioti  to  cxtn<ma  prostrucioa  or  tem- 
piuitlyMia  or  the  \iiao>iiiiitor  ct^uirc,  hua  booo  otonrly 
I;  Ibr  if  tbo  ncrre-truok  oonlsining  tiie  VMO-ntoUrr 
jR<a  be  dif  ^  .:  luid  urtifidalljr  trritatecl,  ihfldilaloil 

Marie*  instil  'met.      Uuw  a  ncn^MTutrp  may  be 

Rtrat«d  by  a  npiil  eacoession  of  moderate  stinniU  tad 
s,  iiutead  uf  by  ono  rii '  '  iTnulas  and  dieclmrgv, 
lihowa  by  Uufiuniliu-  I'QiK;!  >  i  <  i^  oa  tho  hnniaoslcia, 
,  lingU  nodcnto  rub  cnnitci  only  a  slight  roflcx  action  od 
veBsolai  ami  I'uves  the  vaso^niolor  apparatus  rrJidy  to 
ftfresh  nich  uo  apparent  diminution  of  power.  But  » 
^tiet  of  mbs  i*  fulkiwvd  by  tompor&ry  congestion  of  tbo 
irla :  it  tn  Honio  litUo  time  boforo  the  rasu-motor  cenlni 
niiu  it<  full  control  over  tbem.  And  if  tho  skin  be 
Miliauoiuly  cbafod,  the  cxccitsire  wMto  and  debility  of 
lie  vt»a-mutor  ocnln  eatail  that  uodiiring  rcdneaa  cmllvd 
caDgL"<tion.  'IIhiso  porti  of  tho  uurvuiia  iiystom  con- 
carotid  in  miuwulnr  aoUoD,  doily  illu»tnto  ^ho  xuno  gunoral 
tWioa.  KntigBo  is  n  st«te  in  which  tho  ability  to  gotn-rata 
has  been  greatly  diminiiihod  by  loug-coutiuutKl 
of  motion  J  and  orory  Urod  horse  shows,  by  tho 
]1  rveponst'  1m'  makes  to  n  cat  of  tlio  whip,  that  a  rooro 
stent  JBipulso  tniutt  bo  propagikt^rd  to  tho  iivrvc-ceolros  to 

thu  ordinary  ovolntioii  of  nvrvoun  «n(irgy. 

I  IrregutoritivH  in  tlm  mauifoHttttion  of  this  truth,  arv  dnc  to 

enlaoglcmidDl  of  tbe  couditions  which  was  indicated  at 

Iw  close  of  llio  liMit  chBpt<.T.     It  fn-qnontly  happt^-ns,  for 

itfo,  tliat  uftt'r  iH'rftiriiiiiig  ila  fauoiion  for  Komo  timo, 

|EUtrvo>oi^iitm  n>Kpund>t  to  thti  ihrntandB  on  it  botliT  than  at 

Mt"— B  Diet  ap[Htn-iitty  at  vnriatioe  wiih  tho  foregoing  con> 

asion.     Uut  this  conclusion  Hupposes  all  the  circumstiuictiit 

iru  rrmaiitcd  tbo  ennic;  and  in  such  caaos  '.boyltave  not 

ed  thu  uitDV.     Tiuro  lias  bouo  an  exnltation  of  the 

i's  action,  or  a  local  incrcuio  in  the  quantity  of  blood,  or 
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t  more  rapid  n^nHan  of  lil'xtd,  or  at]  of  Umo.  ^Vllftn  mvrj 
apjiIiflDCo  which  furthera  the  disintegrntion  and  rcs-inU-gm* 
tioQ  of  s  norre-oeiittv,  has  bcvn  brought  into  full  plny>  both 
wwto  and  ^^plu^  ga  on  ImUit;  and  there  result  grettt«r 
imiiveasilnlilT  nod  energy  than  when  Ui«  prerioiifitj-'atiusod 
cvutro  oonitiined  but  little  blood  langaJdlj  circabuin|f. 

§  37.  Were  life  anifonn  in  its  mte — were  tem-trtnal  eon- 
dittoofl  sDch  that  actions  of  all  kindd  c<ra1d  be  porfomiM  aa 
h'adilv  Bt  onp  timo  ai  at  anuthrr,  K>pnir  and  wahIi^  of  all 
orgnii",  mrliiding  mTtoaji  orgnim,  wouM  hnvo  to  kt-^-p  an  ap. 
proximatclj^evcn  pac«,  obo  with  the  other.  But  tbi«  altoma* 
tioD  of  ditj'  aod  night  entaiU  an  altcmntioa  of  grentirr  and 
(ikcility  fur  M'tions  ;  and  then?  ban  rcsullod  in  orgnniKM 
adMptcd  nllcmation  in  llio  rrlnliro  rates  of  wasto  and  n>piur. 
Tfao  ndaplation  is  lauiiliBatlj'  due  to  ntrnTal  of  tlw  &ltot|. 
An  anEma]  ao  conntitDtnd  Dint  msto  uid  npair  were  babioced 
ftom  nomrat  to  motniml  ihnmgliout  the  tw(>Dly-ronr  hoon, 
V()a1d,  othrr  tkingn  r^ttftl,  be  OTBTcorae  by  an  vnrmy  nr 
cotopdilnr  iiistl  ^ihM  cvoira  groaUT  cuf-rgy  during  tho 
hoars  vrhcn  light  fodliuitM  action,  at  the  cxpcnso  of  bcin^ 
U'SK  eovrgi-tic  iltiring  tho  honra  of  darknou  and  conconltnt-nt . 
llancf  ttn'iT  hiiH  ucPoiwrOy  aHlabliabf^  itM'lfllint  rhythmical 
ToriAtiou  in  DOfToas  a«ttvity,  which  we  no  in  ilocp  and 
waking.  Let  uh  nbsiTTD  Imw  thi'««  are  int.-rprrtnblp,  tho 
ono  ON  a  ntato  of  tlio  ncnotis  c^ntrm  in  which  wmito  hitn  goc 
con*idrmbly  iu  excMS  of  ropnir,  and  tbv  otlter  aa  n  atato  in 
whiol)  rrptiir  has  miclc  up  f"r  prx>viim»  etcesa  of  waito. 

Conlining  oorai'lvM  to  pi'ruoux  whoM)  functional  rliythnui 
hAV<>  not  bwn  d4>Taugr<d  by  andn«  mcoitt^ntcntu,  wn  mi)  that 
nfl»T  Bonn-  nixh-eii  or  cij^liU-t-n  Itonrs  of  ouHtaiiicd  imprcni* 
bility  and  riK^gy.  tUnre  in  a  diminished  rt-Adinnits  to  n.>!ipnnd 
to  ttUmitIt  that  Inll  on  the  eyea,  enn,  and  snrfucc  of  thv  botljr 
at  large;  and  pn^wnlly  this  bi>conM>a  to  proDOuuci-d  tluik 
loud  soiinda  and  tbo  irrilaliona  prodnoed  by  straiocd  otU- 
tadoe,  fiiil  tu  nvuko  nioriincnta.    ^V1lcn  grofcl  t'xrrtina  baa 
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gotui  tbronglir  or  nlum  prariifos  iul«rvats  ot  sIm]! 
tiave  been  omitU^d,  tha  dtM^voM)  of  impressibility  is  sncJi 
lUt  i;  "        ■'      :  '  '  ;-.jtl.«BV       '  .  ■   „g 
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rkrj  Mad  otl^in  w  rapidly  mlablielied,  Bocnra  greater  titita 
mil  eg'  ;  ■        ;  but  it  U  Tally  tiocoanU'il  for 

Iplit-a  wn  I ;  1 1  cl  of  tUi«  cikUHV.     Tbo  WIUilO 

tbo  Dcrrc-omitrM  baving  Ixs.'onM)  racb  ttmL  tJio  stiunli 
'   rrom  tbo  vxtfrnnl  world  no  lon^^er  eufiice  to  call 
:ii  Uitiui  adocpiittv  diiicbarf^a,   ihirro  results  n  di- 
haiafai-d  tinpalw  to  thoMi  iiiturtutl  orgniu  wbii^b  ftiibucrro 
rrfi>ua  mowi   cupiTially,   tlii'    bcnrt. 

saacqui  1     ^  1^,   aln^ady  working    feebly, 

■uppU^d  wiiii  Iau  blotxl  and  Ix-gio  to  work  more  foobty^ 
-^HiouH,  imd  discbargti  Rtill  leiia  (o 
I  wo  act  Mid  n>-«ct  until  tltore  is 
chfxl  tbis  Rtato  of  pnifound  ntumproBsibility  luid  inactivity, 
'Q  thia  a-  '  ibo  witkint^  atiito,  the  esaenttal 

ti  i«  a  grt-i      .  __Lion  of  wa^tu.     Certainly  in  aoiDO 
atui  i%iitfiM  and  probably  in  all,  waste  does  not  abiiO" 
tcly  ci?n.«o ;  ''  ■liaiio  tliojio  atniutona  of  forco  which 

op  np  th«  vii. .  , .     cation  i  anii  it  is,  I  think,  unlikely  that 
hern  ui  ever  an  ontiro  Blojjpnge  of  thoae  changes  which  tako 
in  ihi'  I'  Dtrtj-B.     But  the  rale  of  wastu  lidls  so 

tliat  tb4i  r.:    .  .  .   jiuir  cxcwds  it.     It  is  not  that  during 
porioi)  of  activity  waste  gOL>s  on  without  repair,  whila 
II'  period  ofinoi'tivily  rrpnirgoeAcm  without  WBSlni 
.40  always  go  on  togtither-   Very  possibly — probably 
-rcrpnir  ta  as  rapid  daring  tba  day  as  dnring  tlw  night : 
^rhapx  rrcii  irorc  rapid ;  for  l.to  blntid  ia  on  tbo  avpiiige 
i;bifr  and  circnUlt'fl  fwli'r.     itut  dnring  tho  day  the  losx  ia 
cr  tbun  tbo  gaJn,  wlu-n'aa  during  tlio  ni^lil  tho  gaia  ia 
pabod  by  fctunvly  any  losa.     Ikuce  results  ncciimnln- 
'  thiire  13  a  reutomtion  of  tbc  n<.'rvc-iissuo  to  ita  statu  of 

1—  '*'• 
Tb  tha  courau  af  sonne  honrs  thia  rcstoratioa  begins  to 
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sbow  its  effecta  in  leturniiig  improsailjilit/.  Wbila  to 
slecpiooss  wo  8ee  a  dccrpssui^  roBdliiess  to  respnad  to  ex- 
tcrnul  Btimuli,  tho  appronch  to  k  wakiog  Gtoto  is  chwBOtrr> 
tu'i  bjr  u)  mcreikiiiig  reailini^m  to  teirpoad  to  extrmal  Uiffitili. 
Througboot  the  period  of  qoiesccaoe  the  nflcnmt  nemi 
n-oinia  sulijcct  to  incidpnt  forcea.  The  preasora  of  thu  body 
(jQ  tliu  bud  affects  tomv  of  tbem,  aad  others  an  affocted  bj 
tho  touch  of  tho  bcd-cloth«9  ;  ilfgron  of  heat  a  liitlo  abore 
'  bvldw  ihc  nvcnK^,  ucX  on  olJien ;  atid  jet  uthpnt  irceiva 
[taoroas  nbmtioos  coostaQtijr  ooourring.  Uut  wlicvooa 
idtN'p  rv^ulttf  becaoM  tho  oenbru  worn  by  nctioa  beoonM 
loM  and  k-sa  wusiUvo  to  those  slimoti,  vrakiDg  results 
becaoso  the  ocatres  ropaired  during  rest  booomo  more  and 
more  scmuttTo  to  tbiiti.  Tho  Etnuiu  of  niascles  and  liga- 
moQta  which  daring  the  first  part  of  the  ttighl  fail  to  canm 
chaogia  of  altitado,  cause  each  chaugvs  towards  mon- 
ii^.  Tlie  amoaat  of  light  that  trarerecs  the  eye*1tils  pre> 
•oatJy  tufEcca  to  call  forUt  tnoremeDts.  Somo  Eli^ht  notM 
which,  hoDTS  biHore,  would  hate  had  no  effect,  now  produces 
•  start.  Kren  in  the  absonco  of  external  stimiili  (which, 
howeTsr,  Ota  BCTur  be  absent)  there  ate  the  stimuli  from  the 
■ritaa*,  aod  BspadaUy  btm  the  aUtORiitarjr  canal :  an  empty , 
Mnsodi  eToatnally  sends  to  the  oerobro-spi&al  eysii-m 
enpaeb  dislurbanve  to  rad  the  quteacvut  ntote.  The  longer 
rvpotr  goes  oa  unopposed  by  apprcciablo  wast^,  tbe  greatorj 
oiusb  becooie  tbo  iastabilily  of  Um?  ucrTe-ceDtTcs,  and  the* 
greater  tbolr  readiaass  to  ai-t ;  so  that  there  must  at  length 
come  a  lime  wkea  the  sltghlcst  imprrvMoat  will  prvdora 
motioiu.  8ucb  imprMcions.  howeriT  vli^-hi,  ore  aeoanary 
■nleoedfatfl.  The  rvMnirgmied  ncrrc-ccntroa  do  notmanM 
tbetr  activity  until  an  impub**  arrivin)!  from  the  pi'ripliery 
ortrthrows  towe  of  their  miilt>>-ulia.  Kvidtmcc  of  this  is 
Atmiahad  tu  most  Brety  muming.  Oa  awak>.>ning  lh>m 
raftmlung  slocp,  thore  connKinly  occuis  an  taToluntaiy 
stretching  of  the  niusclas  of  the  whole  body  i  showing  an 
imtDunse  aodircoted  motor  diachargeu     Itul  ihia  b  not  tho 


I 

A 


■SKTOOB  ntimaTKui  A»II  xsktoub  discoasok. 


91 


tnicial  {«ut.  So  oae  awakce  to  find  himself  then  ni  llier* 
•trctclujig;  wbicb  miglit  happen  wcro  Uio  discharge  spon> 
I'  It  CQiri  '    tiwMiO  Mf^Dgor  dUtnrlxiiicvs  that 

"'     .     ;  ';jfti<xl  U'  roa,  u  *{»u  tut  hoiuo  slif^ht  disltir- 

httnve  biu  led  to  Uib  alight  movemeata  that  acooinpnnjr 
ntJnog,  A  tridiii;^  soimd  caaara  (ipi-ninp  of  tho  eyes  uul 
n  turu  of  thu  hoMtl.  Tlion'u[>on  follnw  v-ivid  improestotu 
through  tho  oyoM,  tliroogh  llio  skin  Umt  rubi  nguituit  th« 
LHNl-<:IoLh('«,  ittid  through  tlie  muacl«a  that  set  op  lh« 
movenHmts.  And  &  ti-lutirely-Urge  Dgf^n-gmlo  of  stimuli 
biiing  •vQt  rnitn  tho  periphery,  tb«TV  tohuUii  thia  rolnttreljr 
larjf  -ncnt. 

On   ,  „  o     '''nt  wo  mivy  onderstand  why  tlw 

aoctgirJi  cuotiauo  lu  me  fur  BOtne  time  nlier  awaking. 
We  aaw  that  vrhea  once  aleepiDess  has  commenced,  it 
ta>:(^aers  bectiiiso  in  prupurtioa  m  tho  ogttoiix  ceatrva  fitil 
to  thoir  di«<-harge8,  the  heart,  lueiog  part  of  its  stioiulus, 

bxio*  to  flnS'  ^*'  '^'>'*'  '^^  ""I^K'"?  °f  the  heart  Itrade  to  A 
greater   loertoose   of  the   aervc-cciitnsB,  whiirh   rc-ocu  a« 
biifun!.     Converwdy,  it  will  here  ht  muaifuHt  thnt  whrai  tlvo 
tnii,  rcpitin?d  by  idtH'p,  becoou)  kgiun  rondy  for 
li..  ...... ,  .11^  with  ri;.'niir,  thero  toki;  plaoo  «n  nclinn  and  re* 

antiiiR  which  biivi' ill'' ij]>posit«eSect.  Thepulaaltouaonawak- 

>  re  t-x-miLirA lively  feeble.   A»  soon  as  Btimuli  begin  to  bo 

vKtl  Uirongh  tliu  sun^ory  organs,  ftod  tho  diMdiargm  of 

"n-v-aintret  an>  rutiowiMl,  the  heart  comm  in  for  iUaliare 

of  thoM'  and  acu  morv  vigoronaiy.     By  so  doing  it  sappliM 

tha  lutrve^nioltca  with  inoro  bloud  in  qoicker  giiMhcA.     A 

(fr«»t«r  nerrona  dischargu  ia  thi'n.'by  madu  pixwibh',  which 

i[i,  among  otbrr  rvsullB,  d&klu  the  h'-urt'.i  action.     And 

Ku  iliii   niLititiil  aid   go<'S  on:   tho  greatost  ncrvona  vigour 

being   nnf'hc.Ki   when   tho   rascnUir  ftctirity  has  bitvu   still 

funlirr  m:Hi>il   by  n  meal,  and  tho  blood  luw  hei>ii  enriched 

by  iho  aliourbod  matcriaU. 


(  3d.  Aa  impltfd  by  maoh  that  1im  gono  before,  uid  i 
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cvpMuiIlj  implied  bjr  the  Iiut  M«tioo,  nerrous  aUmnhllaa 
and  DOTToua  disobu:^  have  alwan  both  special  and  geneml 
rr^nlts.  Beyond  the  primary  and  (Infinite  fftod  wronglit  on 
a  particular  port  by  a  particular  impreiisioo,  tbere  aro  ta 
e^Qfj-case  secondarr  aud  indeliaiteeflbobs  diffased  thnragb  tba 
vhols  aervons  a^tem,  and  by  it  throngb  tho  body  at  targ«. 
It  was  pointed  oat  (^^  10, 11]  that  tlio  simplest  n«rre-ecntro 
pau  in  relation  not  atTcront  and  dTcrcat  fibrc'a  alotro ;  but 
thiit  Uirotigb  oth«r  fibroa,  RommUsiiral  and  ocotripotal,  con- 
aooliona  are  made  between  it  and  other  nervtvconlres  of  the 
BMUO  grade  and  of  a  higher  grade.  Farther,  we  saw  (hat 
wh<-n  Bach  a  nnrro-c^ntre  ia  cxntml  throngh  an  affLTFiit 
n^rve,  the  ^aODgagvd  motr<(.>ulnr  motion  doM  not  eacapo 
nhollj-  niong  one  or  more  elTi-rvul  nerve!) ;  but  that  part  of 
it,  propagated  to  higher  centres,  there  seta  ap  sii|iplemni' 
taty  clumgos.  The  diffasion  does  not  stop  here — remoter 
parte  aro  readied;  and  thns  the  disturbanco  of  a  single 
nervT-fibre,  if  at  all  considerable,  roirerberatM  througfaoBt 
the  eatiro  nrrvoM  r«y»tvm,  and  afTwtv  nil  ihc  functiooa  eott- 
IroUcd  bj  it.  Digging  a  pin  into  the  foot  luaj  vnnse  a  coo> 
vnbivD  oontractton  not  of  tbe  leg-moscW  only,  but  of 
many  other  ma<icloa  ibroughout  the  body.  At  the  aaine 
time  it  may  alter  the  rate  of  pnlMtioB,  and  ■ond  wave*  of 
eonatriction  along  the  artevjes.  The  excreting  atructum 
of  the  skin  may  bo  bo  aifMted  that  a  burst  of  ptT^piratinn 
Ksvlta;  and  thnactions  going  on  throughout  the  Dlimentary 
oanal  may  bo  dcrangM.  Such  rvm^ruioas,  which  beeooie 
cons  pic  II OU9  wbeu  tlio  diiinrbnncn  are  decided,  titko  place 
also  when  they  are  slight.  A  more  viWd  light,  cansing 
as  it  doea  stronger  pulwa  of  cbango  throngb  the  uptio  nerve, 
rii<rrcaics  the  rate  of  roRpiratJon ;  and  doabtle«s  the  other 
vital  fnnrttoni  aro  simnltaiKOQaly  exalted.  Bo  thai  each 
nerroas  impression,  beyond  a  dirvet  reapoDiie  in  tlio  ahape 
of  increased  action  from  one  or  more  organs,  calls  forth  an 
indirect  nrtponse  in  the  shape  of  increased  action  of  tho 
orgAoitm  aa  a  whnlo. 
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Rt-tnetnbcriti^  tlut  nrnry  ituttant  tli«  dititurb«noe  thus 

riicing  throttgboat  all  [uuaages  or  tbo  aerroaa  sj^ton  is 

Bol  MilitniT,  bat  that  thoro  ate  manj  sacli  dulurbnooiA,  borti 

uHaiug  frutn  pri-mfun*  tlioro  Irain  toucli,  in  Uiis  place  pro- 

joed  hy  Bound  and   in   tlmt   b^   l)gl)t>  At  ono   pnrt   by 

iW  strain  and  at  aaotbcr  by  beat  or  cold;  tt  will  bo 

St  that,  bi-sidca  tho  few  digtinot  warea  of  norrouA 

ago  working  Lbcir  dUUnul  ufTocKi,  tJiun>  nru  mnltitadinuoa 

et  wavuR,  Mcoti'liiry  and   ti'rtiary,  traroUiog  m  uU 

I  woricing  their  iudiatJnct  efibcts. 

Since  euch  reOocted  and  ro-reflMtad  disturbaimw 
ron,'wboro  act  »s  stimnli,  wo  must  regard  tbe  entire 
roua  nyvtt'm  as  at  all  timoB  dtachArj^ing  itsoU.  Th« 
iblo  molflcnlos  of  its  centre*,  expo««d  to  tbbt  con(ui»cd 
verbvnlios,  are  liable  to  be  deoonijwiied  wborovor  a 
concurrence  of  small  wares  makea  tbe  local  agitation  con- 
sidenble;  an"  ■  ■  lecnlar  molion  iboreupon  discng-i^ed, 
adds  to  tbo  IV  :  ,  >i  gUHb  purputuuUy  going  oa.    Rightly 

to  con«friTa  nerroaa  action  tbon,  wo  tlia.'<t  tliink  of  ibc  ooo- 
•ptttanax   einiatlons  of  force   from    {wrts    of   tbe  uervouii 
■tern  llmt  are  atrongly  distnrbed,  as  standing  out  Ikiai 
VAgno  back-ground  of  in«onap)oaotu  emUsiona  from  tbo 
Vhak<  ni*nrotu  systvin,  wLicb  it)  HiigliUy  dtHttirlxid. 
To  tbiit  gom^  Qvrvous  di^turbnticu  with  it^i  oonMTC|QeDt 
al  di)i(Juirgo,  in  probubly  duo  a  certain  geoonil  actioQ 
tht'  mol"r  drpifts.     No  nmswloa  are  ever  ta  a  atato  of 
l>Bolule  rva(.     What  we  distinguiab  as  QiDsrtiLu-  motion 
|n<oduo«l  by  tbr  grfal<<r  coutnuTtion  of  Bonio  uiiucliw  tbuD 
Tbo  othorn,  bowc^or,  are  nil  ttlightly  oontractwJ ; 

"a: id  MVtmUly  pnjduce  motion  were  ibey  not  bolusoed 

or  ont-bnlaaced  by  their  antsgooist  mosoloi.  Tbta  per- 
tading  m^tivity  of  the  miwolM  is  called  tbcir  tonic  stato. 
And  wbiJo  wo  n-gard  parlicolar  contractions  as  lb©  resulta 
of  porticoUr  nen,-on«  dlaobsrgts,  we  haTe  good  iwoaoas  for 
anlnding  tbat   this  oatTeraal    oontmcUon  is  tbe  rosuU 
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of  Iho  Doivenal  oervons  dJscttwge.  Here  aro  iv  fen  <tl 
Hum.  Slwp,  u  aboTV  vxpUiood,  inpli«a  dlixii- 

ni»Ii('(l  nnrrotu  aui-harf^,  npccial  Und  gtiMTkl.  A  iltmi- 
nnlion  of  the  g«i>enil  dbtclinrgr  oaght,  thvn,  to  be  Bthotm 
to  s  decrease  of  tiio  tonic  coutraction.  It  is  so  sboim. 
Falling  asleep  is  BroonpanwO  hj  lOBScnW  tvl&xAtiDD: 
thuttgb  provioDsly  the  fttittodci  wiu  sacli  ih^i  no  vSbrt 
nee  mod  roqoiiiite  to  miunuiia  it  ;  yot  tbat  tbDrn  wm 
Boine  mnsculor  sLmin,  tmd  tb&t  it  has  suildeulj'  beoointt 
leas,  is  proved  by  iUo  sliding  down  of  a  liiub,  or  of 
tht  htnit  to  n  more  stable  posictoa.  (.'iTUiu  dis* 

mien,  u  pnl"?.  yield  furllter  proof.  The  flezon  and 
extOBBon  vhicb,  wheo  duly  contracted,  serve  bjr  tbfir 
balanced  aotagoaism  to  bold  a  limb  8t««dy,  cease  to  do  lliis 
wIh'd  tho  ^ni^  norvooB  discharge  is  not  gnU  enough  to 
kt'v-p  iHcm  and  all  other  mottclm  braced  up :  in  dolaolt  of 
sofficiant  tttimuliua  for  both,  now  one  set  and  now  Uto  other 
Gul«  to  pot  the  dne  check  on  ita  opponent.  'Iliat  aoch 
shnkJQga  an  so  cansed,  we  see  uloariy  in  persons  debilitated 
by  over-atimnhtJOB ;  for  in  them  this  symptom  may  bo 
leiaponrily  mitigati>d,  or  aloioit  cured,  by  twmporahly  in- 
oreasitig  the  gcnetal  nerrous  diacharge.  The  druukard  who 
larly  in  the  day  cannot  lift  his  glass  without  Epilting  the 
contents,  is  able  to  do  this  after  bis  bnin  has  been  vxcited 
hf  the  osoal  do«ea  of  alcohol. 

Of  coarse  H  is  not  the  mnades  alooe  on  trhidi  this  ootw 
liaaottac«uLrifug>l  gush  is  expended.  Tbroogb  the  tnte^ 
nediatioo  of  nerves  connecting  the  oertbro^epibiil  system 
with  tfan  sympathetae  system,  the  viscera  rocetro  tlwir  sliaro 
i>r  iu.  Hence  the  over6ow  of  nervous  energy  which,  withoat 
.^Miil  aoUcitntions,  dilTuwa  ittMrU*  thnragltoat  the  motor 
■IractnTW,  giviog  I'lAatictty  to  tho  slcp,  and  prodaciug  tliu 
concave  bead  of  tho  IxM-k,  the  opmcd-oat  shoulders,  th« 
nised  bead,  &«.,  has,  fur  its  ttninltnneoas  rssolla,  u 
Moatanted  niouktioe,  an  iovigcnitt'd  digiMtion,  and  ad 
,  of  tho  vital  procoasss  at  large. 
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5  40.  Briefly  roviowed  from  «  eomenhat  different  sUod- 
^iDi,  ilin  rollnwiog  niD  the  tending  facts  vhicb  it  coDoema 
IS  to  reni«mber. 
2?<mifU  stimnlations  and  dUchargCB  consist  of  warns  of 
iitiir  rbiuigr),  <linc  obaso  ono  nuothi-r  rapidlj  throogh 
B-fibrco.  the  atimnltui  or  <UsolifLr(^  furtncd  of  such 
BTRi,  ariiwa  at  noine  pLtce  where  nttalable  nerve-nntwtMioo 
(ibpea  disturbed ;  and  ia  the  emme  no  matter  wUat  agent 
tbft  dinturbnnco.  TIm*  snoceeaivo  waves  suvt-rally 
ml  witJi  m  Tolodty  vrbicli,  tltotigh  ooiuitivmblu  comp<ut^ 
rith  orditinrr  Ron>it)le  innlioua,  is  «xtroincly  fllow  compaml 
ritli(ith<T  kinds  of  tranamilted  molecular  mot  tons.  Andeocb 
[>t  of  wares,  whih)  ilsi-lf  causi'd  by  tlie  docomposttiou  of 
norvf-maltcr,  id  a  menus  of  decomposing  otb<^r 
ncrvc-maltRr  :   to  g<<D(T»tii]g   further  anO   oftun 

'9eU)  of  waves,  which  simiUrly  chaM  one  anotlu<r 

ato  many  and  diHtAnt  part*  of  tJio  norvons  .iyRt«m. 

Ther?  is  a  triple  rhythm  in  Iheae  nervoua  sttmalations 

and  diwliargos — each  form  of  rhythm  being  duo  to  the  groaler 

'  Ims  incapacity  for  nctioa  which  an  action  prodneui.     We 

ant  wen  Utat  L-rcry  wave  of  laomeric  tmoMronuatiou  passing 

Jong  a  nervc-lilire,  entails  on  it  a  momentary  unGtneea  to 

mwy  aootber  wave;  and  that  it  recovers  ita  Btnesa  only 

ita  loMB  molc«iilnr  motion  has  been  replaced  and  ita 

■ble  «tatv  thua  n-stored.     Wo  have  also  aeon  that  any 

on  of  grey  matter  in  a  nerre-oentre,  which  having  been 

Itaturbed  and  parliullj  decomposed  hsa  emitted  s  bIkjcIc  of 

ci]4%Dlar  change,  is  proportionalety  incapacitated ;  and  that 

rrcoTon  ita  original  ability  only  aa  fiwit  as  it  re-intogratoa 

eV  from  the  umtvrinla  brought  by  the  blood.     Aud  then 

liere  coinos  the  further  rhythm  conatitnted  by  tho  altcma- 

tona  of  alp^yp  and  waking — a  rhythm  having  llis  same  ori^o 

tho  hut,  and  bmng  aupplemcntary  to  it. 

The  rtimaining  truth  which  we  liavo  coDtempktcd  ta  that 

neb  Hpccial  stimiihition  and  tlie  special  dischorgo  prodiiocd 

by  it,  do  not  together  form  the  whole  of  owiy  Dorrous  act ; 
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but  Uiat  thrra  is  •Iwtjrs  an  tcoompRnying  gmcnl  Bdnmla- 
HoD  and  gcneni  dtachftrge.  Brer;  pwt  of  Ute  norrooi 
Btetn  is  prcry  instAat  trnrcTflcd  by  vsTca  of  mole- 
lUr  chnngc — boro  ctroog  imd  hen  feeble.  Thcro  U  a 
aniversol  revcrbemtion  of  secondary  warn  induced  by 
tb<-  fltPODger  primnry  w*vc8,  now  ariging  in  this  place  and 
n»w  in  tbst;  sad  eikcb  nervous  act  tbus  bctps  to  excite  the 
dlt-noni]  vital  procM!Me«  vrbile  it  acbiern  some  particular 
vital  procesn.  llie  rcxrcguitinn  of  tbia  fact  dtsclunos  a  nmob 
clc4cr  kinsbip  between  the  functioiu  of  the  nerrooa  ayitem 
aud  the  orgsnic  functions  at  large,  tlinn  appears  oa  the  sur- 
face. Tbtitigb  unlike  tbo  puUcs  of  the  blood  in  motiy 
rejects,  th«ae  pulstea  of  molecnhir  motion  are  lilce  tbem 
in  being  peq>etu&lly  generated  and  diB'used  throDgbout  llw 
body ;  and  they  arc  also  bke  them  in  this,  that  the  ceb- 
tripetal  waTi.-fi  arc  eon^mtively  feebto  nhilu  the  contriAignl 
waves  Bru  comparatively  strong.  To  which  analogies  must 
bo  added  the  so  leas  striking  one,  tliat  the  purforniauce  of 
its  office  by  every  part  of  the  body,  down  erim  to  the 
nmiUeet,  jiul  as  Binch  depends  on  the  local  gushea  of 
Bt;rvoas  etiergj  as  it  drpends  on  ibe  local  gubhes  of  blood. 
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.fisnio-pn  YsiotocT.  • 


f  41 .  ThroQgbont  Uie  forogoin^  chapters  aenrons  pheno> 
m«ofk  hATO  boon  formalAlod  in  torma  of  Mutter  and  HoUoa. 
IT  from  timo  bo  timo  tho  phrMOS  luod  luvu  tacitly  ruforrod 
to  aootbor  Mpoct  of  norroiu  phimonuma,  tlie  tucit  nsfcroaecs 
luvo  Ibrmud  no  pnrtti  of  tho  propositions  set  down  j  bat  bard 

■  TUa  uir  wonl  vUl  pMalUy  ba  MoilaniMftl  m  not  litttUnutely  ooiif 
pamntrX.     Tka  ot>j«olii>a  that  tba  root  {ram  wfaiuh  Ha  fntx  k  dariraJ,  ia 
»liii««  af  tia  bir  pcapottion^  odadt^  I  am  tol'),  c4  k  (kiwlMlMy  anawar  i 
Iran  tb«  ptoiimiUa  rao^  appMl  may  be  nuda  ta  the  orifiiaal  not,  whirah, 
latluwuii;  the  Qraak  laathnJ  at  tonning  ilaTiraUraa,  woaM  admit  «t  Uia 
miiunil  niMllflortkiii.     But  to  tb«  chtiouia  that  tb*  word  iavolvaa  Uia 
lugiual  iiKuaaiataBey  «j  ■iiilinj;  •  T*rb  wllb  a  noan,  tbm  la  im  lucb  avlB- 
dnl  umwar,     Nor^rlhatau^  I  dulilwrutaly  kilipt  .£if,W7i>yifeV7y  in  |iro- 
(antnra  ta  tlw  mora  mmbroiM  aod  oacophinua«   jSukai-pAj/tiolfji/.      A 
pf<H{iinilT«  laUgntiun  by  wUob  the  ori^n>lly*(lUtiiict  aiod  numeroua  pdrta 
rf  ao^poaBH  wonU  bemnM  fiuad  t«gvtbar.  UuitbI,  mhI  aama  of  tkem  loat, 
U  •!••■  ml  tbo  ■MCBtial  pnemttm  in  tba  da* elotiinent  of  Ungw^     If  maa- 
UimI  bwl  n/nuaail  bvin  tba  oUitantian  anil  •liiSj,'U"«nanl  <•'  rAola,  aad 
paru  u(  mi>t<^  tuij{iiajp  malil  bava  eoollaiui]  wliDlIy  iiu(lni|iikl«  fi>T  nil  (•nt 
Ita  iiniplatt  (uactiiim.    OntiUing  IhoM  (annai)  by  a«iim*to|MBia,  tba 
•lodt  ara  Uiuac  rmiB  vbiob  long  B*a  baa  vara  away  all,  er  Marly  all,  i 
tl  their  ori^to.     Wa  iniy  ■•  wcU,  tbirataro,  iH^n  with  alrdraviMaJ 
mialillot  vorda  when  wo  bave  to  Mia  tbcm  ■  uiat«a>l  of  t«a>HBg  time  to] 
brinit  aluvt  tba  Biwillnl  iliotUfti^  and  ahapUg.     Tboae  wbo,  doalinfc  wltb 
Wvnit  a*  «saut«i^  ara  lliat  UwLr  eoBVcoioDM  a*  ocnatara  i«  iba  ebiof  <on- 
•idatalitfo,  vlU  proUMy  oolociiio  io  tbia  vtcir ;  Uiou^h  t  asppota  it  wilt 
b*  wbuUy  diBi|ipi«Tsd  by  Ibcaa  who  regard  worda  oot  aa  oomtara  but  as  , 
■uwqr. 


OS 


TDK   DiXJL  or  KTCBOLOOY. 


boen  Aati  to  \nck  of  fit  words — words  free  from  o&Bt  usoe»> 
tious.     Ah  already  said,  tlio  nervous  Byetoin  can  b«  known 

Jy   as  •  etrudtiro   that  nndcr^rs  and   inittntoa  t'ithsr 

liblo  cb]uigc«,  or  changes  that)  are  mprcaentablfl  in  Icrmi 
fumiaheci  hj  the  visible  world.  And  Uios  far  wo  ban 
limiti^^  onreoIvcH  to  gt-ncrtUising  tho  pbonomvna  which  it 
thus  pn-st'nts  to  uit  obj<!Ct ivitly, 

l^ow,  however,  we  turn  to  a  totally^diatioct  anpcct  of  our 
subjects  There  lies  bcfora  ns  a  cla-ia  of  facta  alisoluli'lj 
without  any  perceptible  or  oouci-ivable  community  of  naluro 
with  the  facta  thut  hare  occupied  ua,  Tha  troths  ht<rv  to  bs 
aotdown  an*  Iniih-*  of  wliu-b  tbi'  rvry  ••lomcnta  «ro  DDknown 
to  physical  scicQco,  Objeciivc  observation  and  aoalyaia  tail 
oat  ond  subjective  ob&crvntioD  and  analysis  mast  auppla. 
mont  th(>ni. 

In  other  worda,  wo  have  to  treat  of  ncrroua  pheDoneaa 
na  phenomena  of  coosciouancea.  II10  ohanj^  which,  rr* 
garded  as  modes  of  the  ^on-Effo,  have  been  exprrascd  in 
lenns  of  motion,  have  now,  regarded  as  modes  of  the  B^, 
to  be  exprcsaed  in  terms  of  feeling.  Having  contemplatAl 
thcao  chnngos  on  their  oatsidcs,  we  have  to  conttMnplaln 
them  from  llti^ir  ini»i<lc-s.  To  spt^alc  with  exactncu,  tudutxl, 
it  cannot  be  said  that  tr«  have  so  to  conUnnploto  tJiear 
[-hnngfa ;  for  this  expression  implies  that  thew  rhangea  cu 
bo  simultnnL-oufily  aoco  by  more  than  one,  which  is  not 
true.  Rigorously  limiting  the  proposition  to  that  which  ie 
nloao  pot<aibl«,  it  amounla  to  this  : — I  have  to  doacribo  tho 
laws  of  relation  between  the  states  of  feeling  oncnrring  is 
my  Dwo  consciouimeiui,  and  the  physical  oft'ecttonH  uf  tbat 
nervous  system  which  1  conclude  I  possess;  and  the  reader 
has  to  obsvrvu  whether  in  himself  thora  axtat  purnlU>l  rrW 
tiona  betw4>cn  mich  known  slates  of  consctoosnou  and  eiidi 
suppoKod  ni'rriina  aflt'ctiona. 

This  will  |kcrhn]>s  bo  thought  a  uircdlrsily  roondaboati  it 
not  a  sceptical,  statotnent ;  but  it  is  in  fact  not  (oondaboal 
Boungh.     It  does  not  bring  euSiciently  into  view  tlic  ro- 
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aotolj-uiformtiiil  ciiarncter  of  the  belief  that  feeling  and 
DCTVDtui  wtiun  ore  correlated.  Bcfon  proceeding  on  Ihia 
belief,  let  us  fibscrTo  bow  itidirrct  if  tho  pntb  which  loads  to 
it.— 1.  Fiwli  iiuliviiiunl  is  a1i»oltit«ly  iiicnimblu  v(  knowing 
aaj  freltu)^  bnl  bis  own.  That  tliere  exist  other  scosatiotut 
nnd  emotions,  is  n  concInaioD  implying,  to  the  first  pliico, 
the  T^aeoninga  through  which  he  idrnlifics  certain  objects 
as  bodtw  of  like  onturu  with  bia  own  body ;  and  implying, 
1:1  -ha  aecond  place,  the  further  reasonings  nhich  conviooo 
L.  la  ibot  ulung  with  tlto  external  actions  of  tbeBO  bodies, 
tiwra  go  interna]  atatos  of  conwioosncss  Lko  those  occom- 
pnnying  *uc\i  oxtomal  action*  of  bi«  ovrn  body.  2.  This 
cnocltuion  that  ihero  ezi.it  beings  like  himself,  and  that 
andcr  like  conditions  they  experience  like  feetings,  tsvea 
snppoiiiig  it  onlirely  tmo  (and  it  is  not  entirely  tmo,  for 
many  liu-ta  unite  to  prove  that  under  like  couditiona  both 
ibv  quantities  and  the  qualities  of  sensations  and  einotiooa 
I  "  nt  individuala  differ  considerably],  by  no  means 

)i   ,  ilrnt   wltnl  ho  knows   under  ita  subjective  aapeot 

as  frrbng,  ia,  undm-  its  objccttfo  aspect,  nervous  actina. 
Tho  aviTsge  obscri'er  ba.i  no  direct  evidence  that  tboao 
othrr  like  beings  have  nerrons  eystema,  any  moretlian  that 
ho  baa  him&vlf  a  nervous  system ;  and  be  has  no  direct 
cvidtmoit  in  thtr  itno  laiw  any  more  than  in  tho  other,  that 
nrrvons  czciratioiu  arv  t]in  caa!>«ii  of  fevbogs.  Experi- 
mental phyBioIrigiata  and  patbologiKta  only  hnro  proof* ;  and 
rvfu  ihrir  proufs  aro  KinHUy  iuibrect.  Tlie  expftrioienta 
wbirh  yield  thtnn  are  usually  made  on  beings  of  another  and 
much  infimor  onlor.  The  contractions  of  muscles  and 
arli'ni's,  osused  by  irritating  nen'o-trunlu  in  frogv,  tJio 
ci'DVuI-ixit  movements,  and  sometiuiee  the  sountls,  raatle  by 
bird*  and  mammals  whose  iionre.«entres  are  varioasly  in- 
|un*d— thiraeaivj  the  pbonomcna  from  which  it  is  inferred  ihiit 
tbehnnuin  nerroos  syslDm  is  thu  Mat  of  tii<;  buinnn  fei^lingitt 
and  that  these  feelings  aro  tbo  corn^lalives  of  its  excitations: 
tbr*  only  important  venficalions  of  the  inference  being  tJton* 
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obtAinM  (lurinff  Borft^cal  opcrttimu  wlieni  aervD>tnm1cf  &i« 
cut  tliroQgh,  and  Utose  ruruliliiMl  hy  ptut  tnorlem  exanina* 
tiotis  of  morbid  oenroos  stnclarias  iu  tlie  bodies  ot  Uioav  who 
wlipn  nlivo  dispUyrd  abnormid  pxccases  or  infect*  of  fr<4- 
iog.  3.  And  ibon,  having  IciLrnt  lU  aocood  baad,  (hrciDgli 
the  ratnotelj-infexcntial  interpretation  of  verbnl  ai^os,  that 
in  now  OQO  and  now  naotber  of  the  bodies  ha  recognizn  u 
like  hia  own  tbcre  has  boca  fooud  a  tMsrroos  Bfstom.  and 
tltat  tbo  Ktimalntions  of  this  produce  thcco  nuutifoHtatioiu 
vhidi  in  bimself  Rocnmpony  feoJinga,  tbo  render  imagiow  ■ 
nsnrouB  system  ooatained  in  bis  own  body,  and  conolodw  ' 
that  his  E«itsations  and  ^noticms  are  doo  Lo  the  distnrlMiiooa 
which  the  oiit«r  world  sets  up  at  its  periphery,  and  arootua 
by  iudirM;t  proooKS  in  its  centres.  Such,  statod  aa  briefly 
as  pOBBible,  is  the  long  and  involrcd  cerieat^  steps  by  wliich 
alono  the  connection  between  nerrona  action  tad  {bditt^ 
can  be  eetablisbcd.  i 

NoTcrthclces,  the  evidence  of  this  connection  U  so  lai^  ■ 
in  amoont,  presAnts  snch  a  oongruity  ondor  so  groat  a  ^ 
nriety  of  ciroomslancca,  and  b  ao  eontinuaUy  coafinned  by 
tho  corroct  anticipations  to  wbloh  H  leads,  that  wo  cw 

ittertain  nothing*  miiro  Umn  a  llieorclieal  doubt  of  ils  truth. 

Ian  acc('i>tiDg  tho  bvIiL'f,  alike  popalar  and  scit-ntiGc,  that 
all  tlie  hnman  beings  known  objccttToIy  haro  feelings  Uko 
til nao  which  each  knows  aabjnctivoly ;  and  act-rpting  also 
tho  bdief,  originating  with  scienco  but  nowdiffosed  through 
the  gow^  miud,  that  fudings  an  the  ooncomitants  of 
DPrrutis  changus ;  wo  will  pmoretl  to  consider  the  telatioa 
between  fbelinga  and  ncrrooa  diangea  under  Ha  leading 
aspects. 


« 


f  43.  And  first  let  us  obsciro  that  the  etreomslaneai 
eondudre  to  the  one  are  identiml  with  tbo  oiroumatanoes 
eondtunre  to  the  other.  Tbo  cotwlittons  whidi  we  bcfure 
fonnd  esMotial  to  tbo  pruduotion  of  uirToas  action,  wi*  aball 
now  find  esMotaal  to  the  production  of  feeUog.   We  may  pass 
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otrr  !l>p  nridmcfMi  ImrBy,  as  boiog  many  of  them  U«o  innar 
uj>ocu  of  plionommia  aJn.>iuly  obHotrcd  an^r  Uieir  ouUrr 

'ITint  widtont  contianity  of  nerre-Gbro  betwera  pcripliery 
•Dil  ocntrtt,  ft  difinrlMDce  at  the  one  caoseH  no  fcoling  at  tho 
oUun-,  tit  prawd  to  ovory  one  who  Los  cut  Iiiinsclf  deeply: 
for  n  lvn(f  timo  the  part  tknt  Itai  hod  it«  inrrvons  oom> 
foonicfttlnn  destroyed,  renmins  miiub.  lliU  oxpnriunca, 
ti-  i-ry  litnitMl  in  wicli  person,  ia  liomn  out  by  tho 

V  y  of  tbtiao  scriotuily  ir^ureil ;  and  eepi'cially  by  the 
I'^tiuiony  of  tluita  whooe  •otuuitiotiB  orur  Inrgo  parta  of 
ihHr  bo<lio»  fanvi*  o«N»aed,  niid  who,  aftor  dcnth,  arc  foimd 
tn  havti  |i-<t'<riA  in  tlw  ooudaclin^  BtrucLurcii  of  iho  Durvoiu 
eentrei. 

Thf  hinilranca  or  prevention  of  fooling  by  presHore,  la 
itliiNtnitfd  by  tbo  Qunibnesa  of  a  limb  so  placed  that  iU 
utiulu  weight,  and  perhaps  Hie  weiglit  of  another  iimb 
lying  orer  it,  coinos  oa  the  edge  say  of  a  table;  so  that 
gnal  stnws  is  boruo  by  somo  portion  of  ilio  chief  ocrvc- 
Uiink.  Low]  anic<ith(-«s  thus  ratiscd  tn  strong  persons, 
ii  cnnHod  Ptill  moro  nwdily  in  foeblo  persons;  who,  on 
„-.„i.  ,,..  n,jt  onfn'fiui-nlly  find  complete  inBcosibility  of  tho 

Y  !  bftvo  bwH  pfpssed  againet  tho  bod  daring  sleep. 
Altiiiiy  to  fit'l  depends  on  th«>  muinlcnanoo  of  n  oortain 

ttroiporalaro.  This  also  is  a  general  tratli  of  which  sotno 
pmuf  ia  fumislifd  to  crcry  iniliridual  by  his  own  cxpcrictice 
-~^yr.  at  any  mt«,  to  cvrtrj'  iiidi%'idtial  inhnbiting  a  climate 
*»'--'  •  -'s  fro3t  KnUicoii  gi-mtly  to  chill  tho  oi- 

tr  ii:e  much  stronger  but  indirect,  is  gi?cn 

hita  bj  thoee  who  have  oodcrgono  snr^cnl  opvnitintiH  in 
pvts  deprived  of  feeling  by  frcc-zing  tnixtnrcs  or  by  ether* 
apmy.  l<ws  of  locnl  s<'ii«iliilily  from  local  cold,  ordinarily 
»nt  Tttry  nanifvst  nnlMR  tlie  cold  is  great,  becwmeB  mnnifi-sb 
wboB  the  cold  LS  slight  if  Iho  circumstauoes  supply  a  dolicato 
tttt.  Tlila  ia  mtcn'stiiigly  shown  among  compoaitore.  Tba 
air  of  •  prtnting-oEBce  has  to  bo  kept  very  warm,  eron  at 


loa 


THx  DATA  or  rtTcnoLooT. 


tliA  expntM  of  nnliMlth^  cIomioom)  olbemiso  th«  finffns 
of  the  oompositora  oeaao  to  lay  bold  of,  oad  BuuupuUtr, 
the  types  wiUi  the  requiaite  nicetj  uad  epoed. 

Fcvr  porsottB  hAve  immedUto  flxp4^*DG4  f*f  tbd  fftot  that 
dvfuct  uf  blood  in  n  port  canwn  dofootira  Mnsibilit}-  of  thai 
(Mti;  bat  nil  ppnons  bare  immediate  expvrieooe  of  Uio< 
local  extdtBtiun  ot  sensibility  that  ocooinpauiea  local  exoocs 
of  blood,  llie  iiifluncd  noighboorbood  of  •  wound,  or 
own  the  soHace  of  a  pimpW,  jii'lda  to  coascionaDCM  wboo 
toudiod,  an  amonnt  of  ft'vling  Cu-  greater  lb«B  b  ftttUod  by 
a  part  of  ihu  skin  nuppliod  with  the  ordinary  aatooat  of 
bluod.  Spoeial  org&aa  of  touch  sbow  lu  well  Ibe  incraasDd 
Bensiureaess  thtu  caused.  When  one  of  those  sacs  coo- 
tainiog  the  bulbs  of  tlic  small  haira  ecattered  over  the  skio,  ■ 
is  onngestcd,  tbo  nibbing  of  tl»e  clothes  against  tha  hair  fl 
growing  from  it,  especially  if  it  baa  been  broken  short*  pro-  ^ 
ditom  an  unboarnble  smart.  Among  endonoea  jnolded  by 
tlm  other  HeuM,  a  iiuniliar  one  is  the  intolonnco  of  light 
ihat  goes  along  with  iitflamtnatioo  of  ibo  eyei.  And  tlwra 
fa  an  nalkmiliAr  one  pivrticaUrly  worth  noting,  beoaoM 
il  bxbibits  the  efivct  duo  to  increwed  qoanlity  of  bluod 
^Mirt  from  incrcnai'd  trmpcnttiin).  Thv  obaurvation  may 
bo  made  when  taking  a  hot  bath,  Lm.  %ln>  nur  bo  aboro 
blood-heat — say  100^  Fh.  After  rfnuuning  quivt  for  a  tin« 
nnitl  njiinlly  hcntcd  all  over,  Etand  up  and  nib  one  portion 
of  tho  body  with  a  Ue^h'bruah  until  it  is  red.  l*ftUMr 
a  fuw  momenta,  and  lio  down  ngMO  in  the  wator.  It  wiO 
tbun  be  pcroeivi^  that  to  (he  n-ddrncd  part  tho  water  sceota 
Btadt  bottor  ihan  it  doi-a  tu  any  other  port.* 

lliat  di-gn<e  of  fiH'liug  ii  affcctvd  by  quality  of  blood  aa 
w«U  aa  by  qooatity,  ia  a  tnitfa  nut  oaaily  diacomed  within  tha 


*  ThU  iMt  yinUt  pnol,  U  Ui«f*  wmA»  ur,  tbal  tbo  Mima  wliUi 
•l^irtakta  toniHinilara  am  moI  th*  mttw  «j  ImoIl  Viuhnt  fHctlM  uiui 
pfuliwa  m  umtuaiXKry  luraiMril)'  df  Uia  mtrtm  ot  tMoh  i  kiul  UU*  la> 
wtwoiy  -mMM  tm  thowB  m  >  JfTT—rtl.  iiwMaJ  ot  la  injn— J.  upfnakitim 
<i  ^miftn«U%  w«T»  thor  tW  ^!C1»  mi,iwp<i|. 
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rioDCM  of  ciK-lt  indindii&liifattcntkiiib  Umited  totliow 
tionn  op  Wliiiff  tbnt  accompiinjr  natoralljr-producnl 
lions  in  qiinlity  of  btfiivl.  Fop  suvh  rariuUons  cnntidt 
mliflM  with  (irerijiii.n ;  aikI  Uii*y  ariM)  no  slowly  tbnltlio 
[iiiconritani  mi'Dlnl  states  onnnot  be  bmnght  idIo  vhnc  con. 
R^itjr,  so  ON  to  brinf^  uiit  tli<.-ir  contrusU  cleaHy.  But  by 
unking  cortiun  nrliticinl  ndililirma  to  th«  blood,  every  onn 
proof  of  tlio  connection  between  ita  (|Uttlity  and  ttio 
tik  of  fivling.  Tho  oflWita  of  RtiiniitanU  on  oouscinin- 
itTD  iRoitly  trtcnl  in  tlie  iiiten<<ificat>on  of  those  ia- 
rrnfttly-iniiiiitptl  fcolings  with  wlm'li  wo  hIuiII  deal  pre- 
■'*  Imt  tlii7  nwy  nlwi  sMtmitimoa  hn  tmnptl  in  tho 
Uion  of  Uia  oxtenully  -  iuituited  fcclitiga.  In 
HTTooa  ■ulijiTts,  ordiiinry  impniesiooB  on  the  smtseB 
nOi'ii  rciulcnsi  nbiiormivlly  wruto  by  tonit-a.  Whon 
idcT  tho  in(ltt(^ico  of  opiiitn,  initnic  tbnt  wax  prerionfily 
ittijiiyi.-'!  nuiy  be  grmtly  eojoyod ;  and  it  is  a  ireil-knowQ 
lit  of  luuhish  to  giro  an  oxcesairo  vividness  to  tho 
BOMtiOOI. 
Hnw,  cnntrariwiae,  then  oro  tubstnucoB  which,  when 
to  tho  blood,  rpiider  sentioncy  less  vivid,  is  ahown 
tlu.-r  tnctn  Bimibu-ly  n.-at^'liod.  We  have  acilattvo 
[•dii'iiii'i— «H^iciiirH  tluit  diminish  tho  atnounta  of  painful 
aotHiwiM  cftiiaad  by  irritiitions  ut  tl>o  ptiripUory  of 
ovrvtms  systeim  And  wo  Unvn  ii({isnla  of  the  aame 
cluKs  called  onrnthetics,  which,  in  a  still  gretkter  degree, 
hindar  lh»  gvoesia  of  feelings  by  the  actions  thai  usa- 
ally  gmuirato  thutn.  Hum  offoot*  ao  onnscd,  help  tut  to 
andvntAnd  the  stupor  pmdnood  by  the  nataral  angeathetics, 
'1  l  nnKt;  nod  provo  that  some  variatioiiH 
■tig  uru  fU't'TrmiiiiK)  by  variiittona  in  thi< 
tiritirv  of  excri'lijig  orgmns. 


)  43.  Now  that  we  have  noted  bow  fc-olingft  and  norvonn 
agr*  or«  GioiliiAh-d  or  hindered  by  the  same  oonditiona,  wo 
>y  ^  no  to  Dollate  thom  in  di-tAil,    Lot  us  begin  by  distin* 
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gai«hiti^  tknso  nerroos  ehuigea  whtcb  are  accpmpuuad  hj 
tcAmg*  from  tboeo  whicb  are  aot.  For>  u  wo  ootdd  ia 
pa^-dtng,  S(.-rt>rnI  clnso^l  of  tbum  Iwn  olljvciint  Up«GU  011I5 
—do  uut  [xroM-m  inaur  &oc«  to  ooascioiunew ;  Btul  utlfcra 
bsvo  rabjcotive  MpecU  iu  eftrl;  lUe  bat  cense  to  luve  tlum 
in  kduU  life. 

Chief  among  tho  nervoua  cbangce  tlut  hftTO  &o  tdentifi* 
Bl>le  sulijcctin)  uqMCts,  uti  tboM  ooourriDg  in  tlto  visoenl 
nurvotu  Byetera.  So  long  u  tbejr  aro  normal  in  tbcir 
•mounU,  tlie  fttimii3»:*D&s  ud  diadiarges  of  nhicb  tlift 
R^rtnpathetM)  u  the  M*t,  go  on  witlioot  sensaUons ;  and  orm. 
when  abnofDial,  tbo  n'ttitlting  discomfort  or  {Mtin  ia  prolinlilv 
not  dno  10  tliom  bat  to  dUturi)>anco  uf  thoae  cerebrospinal 
tibrcawliiehaccompAuyilioiiynipallietiti  tbrougballitabnuicli- 
ing8.  Similiirly  with  the  local  ganglia  and  fibi«s  of  tho  boort. 
Ordiiianly  tbvre  ia  no  conscioofiucsa  of  tbe  bcart'a  action ; 
and  rvL-n  wbi^n  tbo  paIs»tions  «ra  violeoti  the  modificst^u 
of  coniK'iaiunMiM  do  not  nruc  from  tbo  alato  of  tHt  bonrt's 
nervoua  sjrMrm,  but  from  diittarUmou  of  oi-robro-apinal 
noma  onoat^  by  tlw  boonds  of  tlw  bo*rt  ag«in£t  a4iM)ont 
atrocttuvs.  Tbo  like  bulds  with  tbo  nuo-untor  noma. 
Under  ordinary  conditions  llu^u  rogulate  tbo  duinetera  of 
tbo  artorira  witlioot  oar  knowing  onytbing  abont  it;  nod 
tbougb  wbcre,  u  in  »  Uiiab,  gmu  dilatation  of  tho  vcssula 
baa  beott  produced,  w«  ant  nuuis  aware  of  their  action,  yat 
m  an  made  aware  of  it  isdirvctly,  tbmagb  the  1o«sl  chango 
in  tbo  quantity  of  blood  and  tbo  oottaoqwat  eSaot  on  tb« 
norm  tlmt  apptvoiato  t«nip«moro. 

Tbo  majority  of  atunolatiuaa  and  diadiatgeB  ocoarriag  ia 
tbo-vpinat  oord,  baro  aubjootiru  aocompaninonta.  Tbaaa, 
bowDvvr,  an  not  londiit-d  at  tboM  points  ia  tho  Sfaaol  oord 
wbrnt  ibe   pmential   otrv 


i 


changna 


phwej 


provvd  by  the  (net  that  wbtn  aono  lasioa  of  tbo  spinal 
oord  wbicb  lioa  nut  tnjun-d  its  lower  part,  baa  cot  off  otuo- 
nutaication  with  tbo  brain,  tht>  rodox  acta  performed  by  tbia 
loww  part  are  unconocioaa.     Prucveding  upon  tbe  infenaoe 
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brfttra  dnwQ  ($21)  Lhitt  wheu  b  wkto  of  distarlunco 
broil  t   DfriTO  to  a  Bpina]  centre,  librrnlea  n 

qaao: ,- .     .      :..i-  motion,  n  portioD  of  it,  not  discharged 

nlnng  thn  vfTereut  Denras,  ia  pmpagntvd  through  a  ooatrt- 
[w-ml  nerve  to  a  higlmr  centre,  we  nwy  condmle  that  it  is 
,1  ...  .^  ..[nn  which  coniM,  ia  the  liigii«r  centre,  to  have  a 
*  >.'  aspoct  00  a  etTiiUition :   bviog  there  joined  with 

otiirr  Howtioiu  and  feitliuga  of  oth>.-r  orders  into  a  cbuin 
of  otatM  of  oonsciooftnesit,  out  of  which  no  iieaMtioa  is  oror 
knnwn  lo  exult.  For  rcco^rnition  of  a  senBation  as  sach  ur 
tiucb,  nccnsitates  tho  bringing  of  it  into  rotation  with  th(> 
rr>ut innon-:  kithv  of  ftontieuC  atalcti,  from  some  of  whidi, 
i!inmU;i[ii.  iwljr  fipcriimccd,  it  i«  diHsooiiiti^d  by  perceived 
oiililcewsa,  and  with  othpTH  of  which,  previoaaly  ex- 
I.  -.~'ii,  it  is  associated  hy  perceiTi'd  likeneAs  ;  and  the 
omparisons  of  sunticnc  status  aro  impossible  uolecfl 
I  oorrvlutira  iM>rvni»  changoa  are  pot  in  ootmexton  at  one 

It  dova  not  follow,  as  it  nt  first  smris  to 
»t  fiwling*  are  nevot  located  in  tho  infiTior  n«rvou« 
eeiitnw.  Od  Uib  contrarj,  it  may  well  be  that  in  lower 
ti  '     '    I'lologaes  of  these  inferior  centres  are  the  seala 

I  :  ..L-u,     Ttio  tni«  impli^'ation  is  iJiut  in  nuy  caso 

the  BMii  of  ooa»-inu»nr«i  is  tliat  norvous  contro  to  which, 

'i-i|iati'1y,  tho  ino-st  botrrognioons  imprcs- 

.  I  ;    and  it  ia  not  improbable  that  in  the 

karito  of  nenroua   orolntion,  centre*  that  wore  once  the 

1  >nt«d  by  others  in  wliirh  co-ordination  is 

Lirthnr,  and  whiL-h  thcmujiou  bccoiiio  the 
ploocH  of  feeling,  while   tho   centros   before   predominant 

In 

^  '-t  with  lilts  conception  is  iho  aboro-namod 

bet,  that  ciYtain  norvoua  changes  which  hava  subjective 
■idt*'  '     ■  *    ,    ,  .11  III  bavo  tlipni  later  id  life.     Many 

iUts  ;  .      '  '3   child  slowly  and   coosoiouiily,  tln) 

ailalt  performs  rapidly  and  unconscioasly.  Every  step 
utkiiu  diifing  the  fitst  oflbrt*  to  walk  has  ita  acoompanying 
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distinci  fooling* ;  bat  orcntually,  tlio  imcoeiiidve  itojn  mn 
nutdo  whilo  cooaciousiims  is  wholly  or  Blinost  wholly  oocv* 
pioit  with  Dtlior  fcx^lio^.  Still  betu-r  is  thu  illasmitun 
furuiBliod  hy  speech.  Each  mnaculiir  adjtulaintit  of  tho 
vocbJ  orgsna  &nd  each  nrticalolo  aouod  uudo,  hmn,  ia 
chndbood,  coDOOtaitAtit  sentient  statcH  thiit  ue  vivid,  bimI, 
for  tho  nonu>si,  alKabaorbing.  GradtuiUy,  however,  IhOM  be- 
come less  domiaaDtincoascioosncEs;  until  at  tnittarity  ihac 
ia  entire  oblivion  of  tho  odo,  uid  BOmetimM  [wrtial  oblivion 
of  tkeoUiiT:  witnem  tho  not  nnfrcqnont  vorbnl  miMtttlcM 
nnootbtdouiily  made  in  the  heat  of  di»citHaion.  Now  faoU  of 
this  kiud,  couuUrss  in  number  and  of  axttof  Tarietiesi 
«n>  cxplicablo  if  wo  regard  foelingit  lu  Uia  aubjocttre  ndosof 
such  tHtrvooi  changus  only,  as  aro  brought  to  tho  goiwnJ 
oentre  of  m-n'oos  coDnoctio&a.  When  we  remember  that 
early  in  Itfo  each  inferior  ganglion,  or  duster  of  co> 
operutiDg  inferior  ganglia,  is  impcrfixtly  ofgaoised,  and  the 
oontteelions  aiuong  ita  tibrca  iacotnpleto ;  we  aliall  aen  IhM 
if  there  eouuM  to  it  a  divturbnnce,  the  gush  of  «*■"*""»*■? 
notion  liberated,  noi  having  in  the  incotnplet«]y*«ODQM)tod 
oommiasnml  niid  eflenmt  fibres,  adequate  channels  of 
eecnpo,  will  pari  of  it  e«cnpe  along  a  contripctul  Gbro  to 
a  higbrr  centtf,  ao  awakening  a  feeling.  And  it  will  lamni- 
fcatly  hu])ptrn  lltut  tliu  iippnMch  to  automatic  action  of  tlw 
fewer  centre,  will  be  an  approach  to  a  state  ia  which 
tho  Uberatod  molectilar  motion,  having  in  tlm  oSbcmt  fibiM 
fnlly-opeiwd  ohaoneU  of  eiuissioo,  will  titUa-or  nunu  of 
it  bo  foroed  into  omitripotal  fibras,  and  will  so  awaken  little 
or  no  fottUng.  It  is  a  corollary  from  this  interpretslioo,  , 
that  all  grailntioua  will  exist  betwei-n  wholly  anconaoions  fl 
BsrvouB  actions  and  wholly  oonaciotu  onea ;  since  lher«  will  ™ 
be  all  grwlationa  in  tho  ralatin  amounts  of  tho  diaturb- 
maoos  which  lake  lluur  couraua  along  contripotal  tibroa.  ]| 
obvionaly  follows,  too,  that  in  adult  Uiu  a  nervous  aotiott 
may  or  may  not  hav*  aa  tdentifiable  BuliJL>(.aive  aspect* 
aoaardioK  aa  il  is  Strang  or  wntk  j  sinoe,  if  tbsr*  oomw 
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to  ■  Soishf^d  gni)|r1iAD  cotuitnioU^  u  described,  m  foolile 

^tarl»nctMlio  w)i«lo  of  the  Rmall  quantity  of  molcoulM' 

jtkin  libcratod  m»j  be  dr&ftod  oS*  by  tho  cObrent  fibrea; 

ihMuos,    if   Uio    diMtarbuico    is    grvnt,    tlio    diMUgngrd 

'■.  iK'iut;  more  llian  can  find  its  wny  nloiig 

...  .. ..:  ....:.  ^,  will  soma  of  it  take  a  oenthpotal  countc 

i  cause  a  iiubjucUvo  change 

^  li.  A  kiodfTxl  lupcct  tiF  tliis  oormlatios  proseots  ilaolt 
rbon  wo  contemplate  tetAiag  as  occupying  time.    A  aQb. 
:tiv-D  statu  bi'Conuis  rccognintblo  ua  giicb,  only  wliL^n  it  hns 
it{tpreciablii   damtioa:  it  moat  till  aome   space  in  tha 
teriaa  of  states,  olIicrwiKc  it  is  not  known  as  preeoot.     ^is 
yucml    truth   lurmonixcH   with    a    gcnond    truth    boToro 
Miintod  uul  ntxpecting  nervooa  ootiuu,  aa  vv\l  aa  with  the 
ivo  intorprvtolion. 

Tho  obwmr&l  fnct  that  time  is  taken  in  the  transit  of  a 
i-nrv-wnre,  is  sot  to  the  point ;   for  this  transit  baa  no 
i^ucnmitADt  enbjoctivo  stato.      But  thv  iiifv-rTod  &ct  that 
I  chon^  ut  np  in  a  ncrvv-ccntro  miiMt  take  time,  and 
more  ooiuidcmble  time  (}  3&),  is  relevant ;  for  what  is 
lobjcdively  a  change  in  a  snpcriur  norre-ccntrc  is  aiibjectivoly 
•  feeliuff,  uul  tho  duriition  of  it  undor  tho  one  upoct 
urfl^-r-    •'  ■  =■ -i-:  II  of  it  iindtir  tho  otiicr. 
T!  :  1  uAcr  tho  forco  arotwing  it  coasea,  is 

it  proved  by  tlte  lengthened  semation  produced  by  n 
lodente  blow  on  the  skin,  or  by  that  which  follows  dip- 
tho  hood  into  hot-wnlor,  or  by  those  which  the  paUta 
ad  tliA  noAtrils  sxporivnco  from  pangont  substances  mo- 
[ilied  ;  for  thmigh  in  such  oacs  the  external 
exciting  ngi'in'y  is  brief,  the  local  changes  it 
Dp,  lasting  BOino  time,  continue  for  some  timo  to  di»< 
the  ]ocal  oen'<^<fibroB.     lint  good  evidence  is  snppliw] 
iinprMsions  ou   tho  rutioa.      To  (laaU*    the   words   ol 
jPnnor  HuxIoy»— "A  flash  of  lighloiug  is,  praoticolly, 
■lauUDeous.  fast  tho  KuasaLion  of  light  produced  lijr  that 
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flauL  endues  for  on  apprcoinbto  poriod.  It  is  found,  ie 
&ot,  tbut  A  loffliooiu  unproBsioa  loats  for  aboat  one-oightli 
of  a  B<%oiid}  wlicnce  it  follows,  that  if  nnjr  two  loioinoiu 
impressioiis  sjv  GcpamU-J  l>y  a  less  inlorvnl,  tlicy  ara  not 
distingtushod  firoia  ono  lutotluv.  For  this  jeoMia  m 
'  Cntherino-whecl,'  or  a  Hf^litMl  stick  turned  round  vorj 
mpdly  by  tlte  band,  appears  as  s  circlo  of  fire ;  anl  tlw 
apokes  of  a  coach<whool  at  Bpi*od  aro  not  •cparntolj'  visiblo, 
bat  onlv  appear  aa  a  aort  of  opacity,  or  film,  withUt  the  tan 
of  tbu  vrbeel." 

Aa  abore  said,  this  gvDcra]  tmtli  that  fooling  inpUH 
Hmc.  barmonizoa  witli  tlto  intorprMatioo  givt'n  in  tbo  pr^ 
tviliug  M«tioa;  and  Bnpplioa  a  ftirtbcr  elucidntioo  of  tin 
robitiun  betireen  conscious  and  unconscious  uenroua  aetioo. 
For  manifoBtly,  in  proportioo  as  nervoaa  co-itrdinatioBa 
bocoma  mors  antomatio  thoy  become  uoro  rapid;  and 
for  tlita  roaaon  also,  ooomi  to  present  such  eoupicuoiu 
rabjoctive  aspect*.  Bcttaming  to  the  inferior  gnugUnn, 
or  clasf«r  of  oo-openUing  ganglia,  nboro  doscribod,  it 
will  be  obviona  tliat  a  stale  in  which  the  k>ca]  or- 
gaaiaUioa  ia  iocomploto,  and  tlie  tbHous  afferent  and 
oammismirul  fibrca  not  brotigiit  into  dL-finiUi  rdations  with 
TMicloi,  and  through  them  with  efiVivnt  6bi«a,  tniut  be 
a  atate  in  wliich  the  motecntar  motion  liberatdd  by  an  in- 
eomlug  sboi-k  of  cbaage,  will  pass  throogh  the  tmpcrlbctljr  ^ 
diOTdrcuitiatod  etrarturo  with  comporatiro  alowaeas  f  aalB 
tbora  will  thitroforo  bo  aa  appiveiabla  tino  dunng  which 
OSBtripotal  fibres  may  roMire  diittorbance.  But  as  fast  aa 
tLo  local  cooniectiona  of  fibres  atid  ooUa  booome  oompUrto, 
tlir  gnsb  of  molecular  nidtidn,  fulltiwiiig  the  completely- 
tbnncd  diannels,  will  oscnpo  mpidiy ;  and  the  period  dnring 
which  excitement  of  thu  centripetal  flbm  may  toko  plooa 
will  bo  abridgvd.  Tbo  concmnitant  nbjcN;liro  etato  will 
tfaoroforo  bo  rondonHl  sbortor  by  the  same  change  thai 
nodwa  it  fiH'bler. 
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f  ^.  Tho  bet  Uiat  Mvli  reeling  luU  an  nppmdablo  tune, 
{ntrotlnctm  oa  to  tbo  aUit<d  fact  tlmt  oixh  fueling  prodotivs 
k  graitor  or  Ins  iorftpncit;  for  a  siitiiW  feeling,  which  nlxo 
tuU  ftu  nppn^riable  time,  'iliie,  too,  is  the  eubjcctivo  eide 
of  Q  pheniinH>iiQa  before  noticed  under  its  objt.sHivu  side 
(^  HO).  For  as  tho  dumtiou  of  a  frvliiig  nnHwcns  to  tho 
damtiua  of  tho  iiioli;ciiUr  dlNinU'gmtion  in  a  didltirlx'd 
anrtu-ceotn) ;  no  tho  subai^uoiit  inlervid  of  dimiiiiahed 
n'  '  '■■■  fori,  niwwcra  to  the  interral  during  which  the 
(i.  .l(-d  nenf-'L-cntru  is  n.--iiiti-gniting  itiwlf.     Lot  tu 

dtworvv  bow  among  veniatioiui  of  all  Liods  we  tuny  troco 
eoDfomiitf  to  tliia  law. 

Ait  illuflialion  ia  supplied  by  llie  sense  of  touch.  If  the 
Sogm  be  repeatedly  swept  rapidly  ova  something  covered 
\'  cons  BinaU  proniini-iiccs,  ns  tliu  |Mpillntcd  sorfaco 

(>:  II  nary  counterpane,  a  pixniliar  fc«liug  of  nuiDbnoH 

in  tbcm  rosolta :  tl)u  objucta  loucbnd  llio  mnmeiit  afler  Mcm 
BDOOtlwir  than  nMUil ;  implying  that  the  small  irrcguhuntivM 
on  timn   prodnco  len  vivid   jnipr^asions.  That 

Ha  Nontion  of  tnoscalar  teuaioa  uodorgoea  a  variation 
rimnarly  caused,  everyone  knows.  After  carrying  a  %-ory 
Ituavy  body  in  the  hand  for  some  tims,  a  amall  body  hehl 
ia  the  eanu)  hand  appears  to  have  losi  ita  wcigliC ;  allowing 
IbaL  till'  iii'rro-ccntru  wliicb  a  llic  scat  of  the  son«aCM>n  baa 
beun,  fiT  tho  mumrut,  rendered  obtaao.  How  the 

gaatatory  faculty  ia  exhausted  for  a  time  by  a  strong  tacts, 
iatij  flzporience  teachee.  Whtm  sagar  or  honey  has  jnat 
IxMta  eaten,  things  that  anr  but  slightly  sweetened  HOom  to 
luva  DO  aweaLoeiw.  While  the  piUntc  i»  »Lill  Itot  with 
a  curry,  an  uufiuvcured  dish  seenia  insipid ;  and  a 
glaaN  oi  UquDor  ia  futol  to  tho  appreciation  of  a  choice 
viae.  Etch  moiv  niorkcil  is  tliac  incapitcity  of 

Qw  Kcsum  of  snifll  cniiHcd  in  lilco  moutuT.  llio  iotcnaity 
of  the  plonatimbte  fetiling  givon  by  a  raw  held  to  iho 
nustriL'L,  rkjiiiUy  diiuiuisbes ;  and  when  the  antOs  have  becm 
iwntirtied  for  some  time,  warcoly  any  scent  can  be  per* 
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ceirecL  A  Tow  minntce'  rest  portibllj  rvittorm  Uio  bopn-jug. 
bility ;  bnt  »  long  interral  niut  elapse  before  the  odoor 
b  eojojed  US  keenly  as  at  first.  This  qaick  rxhstutton, 
producing  in  eoch  cases  some  dibappotuttnent,  has  iu 
pomlfltivu  advnntnge  wlien  the  itinclU  nre  disagroealila. 
Very  aoon  these  become  mnch  less  perceptible ;  and  to 
Uwse  living  in  it  a  stenoh  givca  scnrcely  any  annoy- 
MkOO,  Tbo  feelings  genciated  by  sonorons  vibm- 

iinas  mrt'ly  sliow  na  this  Tsriation  in  a  marknl  depvo;. 
being,  as  they  commonly  aro,  too  sltort  to  leave  mnebj 
oerroas  prostration.  A  strong  taste,  or  odour,  or  souMtiodj 
ufmnscular  tension,  is  dne  to  an  action  on  the  nonres  ttint 
is  maintained  for  a  considerable  time ;  bnt  the  actions  to 
vrhicli  anc  dno  Uio«e  lend  eminds  rcqnired  to  cause  tempo* 
rary  uuimpivaaibility,  are  mostly  very  brief.  IHostnitioos 
nro  to  be  expected  only  in  special  cases ;  and  in  theao  wo 
litid  tlicm.  The  bang  of  a  cannon  is  dcacribed  as  deafening 
by  thoM  who  are  elom  to  the  cannon  when  it  is  fired,  be-  ' 
CMiM  tltoy  are  midered  for  a  time  partially  di'ai'  tn  ordUj 
nary  kmukU.  On  mm  engaged  in  artillcrj-'ivraotioo^ 
repeated  explosioas  entail  a  dulness  of  hearing  that  lasts] 
ftir  hoois  I  attd  this  dnlness  of  bearing  beoomca 
moneBt  in  those  who  aro  permanently  oocnpied  in 
praotico.  Numerous  and  very  concIostTe  pr 

are  supplied  by  the  finlings  wo  nweiT*  from  light, 
are  two  dasaos  of  them :  those  showing  va  a  variiiblo  sensi.l 
bihty  to  light  in  general,  as  coutmstvd  witli  darkness ;  and 
Ihoae  showing  us  a  variable  aensibili^  to  each  kind  of  light 
-  each  colour.    Undi-r  the  one  head  the  render  may  first  bol 
reminded  of  the  experience  that  on  going  out  of  brood 
■hine  into  a  dimlr-liglited  place,  it  is  impoesibln  to  dis 
the  nrtonndiug  objects :  only  aflrr  a  time  do  they 
faintly  visible,  and  a  oocsiderublc  interval  eUpsva  l>cfDn)  thiii 
seen  with  clrnrnviss.    Dinitlii lilies  similarly  csoiwd  are  i 
^idoaed,  when,  iaitvad  of  Mting  on  the  retlnm  as  wholes, 
apt  dilTcroully  on  their  dificront  porta.  Ucnce  what  aiw  i 
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ive  Rnof^cs.  If,  nflcr  gnsing  for  Dome  rao)n«Dte  at  ne 
tjvat  piVMnfint*  trtroog  conlnutu  of  liglit  and  dnrk  part*, 
Bhf[,ftyi'a  Mtt  turiii><I  towards  a  eliaded  space,  coDtaining  no- 
ttbff  coQspicaoai;,  thoro  will  bo  prrccirvd  a  transieat  image 
(if  cba  objoct,  ia  which  tho  light  anil  dark  piirta  ara  re> 
vi'nvd.  Iliu  iol«q)ret«Uou  of  lliia  lact  ia  that  those  por> 
tMitia  of  cacli  retina  on  wbicli  strong  light  had  fallen,  to> 
gvtbur  with  tha  aoawerin^  portions  of  tho  optic  contrea, 
U  ATI  tig  aodergotw  tho  most  chanf^  with  oorrospond- 
ifig  prodnctioD  of  tliu  mni't  fooling,  kto  tho  m-xl  ia- 
•tcnb  liw*  (Apnhlo  of  andurgoiug  ohan^  and  wolring 
f  '  ■  '  tiiAti  the  portiona  oa  which  foeblc  \\ghl  hftd  fiiUon ; 
< .  •;    wbeu  they  are  togcthor  exposed  to  the  snnie 

ft«ble  light,  tho  onexhansttid  poru  appreciate  it  mora  thoa 
Ike  <  '     i-rte,  luid  n  m'f^ittivu  imago  rcsalte.     llio 

auu^  '  I  d  chins  mn>  ih>'  wvll-loiowti  phonoint-na  of 

siibjticttV9  outnpIiJiiMmlnry  colours.  Aft«r  looking  intimtly 
at  a  sarfoce  of  bright  n-d,  an  adjooont  surface  of  whito 
Hvina  to  haro  u  gntmUh  tint.  Tho  explanation  ia  obvious. 
Thoao  norroaa  oiiTmunta  cluuigod  hy  tlio  rays  which  prodnou 
iaut"    '  ntion  of  redness,  having  bct^n  partially  inca- 

(Mciti  I'-'  red  raya  contained  ia  tho  whilo  light  cause 

len  (if  Iheir  appropriate  effect  than  nmial ;  while  the  blue 
and  yellow  rnya  causing  their  uttttol  vlfoota,  and  therefore 
relatirely-prcdominsiit  ofTucl.-*,  »  wnsalion  of  grmamam 
ariaee. 

*niia  decrease  in  the  aascrptibtlity  to  a  fooling  of  any 
kind,  which  unmudiatvly  folluwa  a  ft-eling  of  that  kind, 
b  not  a  ooaataut  dccrvaiKi.  It  is  a  dccrvaeo  that  vnrina 
latly  in  dogroo;  and  from  tt^  variation  wo  may  di-rirD 
thur  iunLructire  eWdence.  Otbor  things  iK[ual,  it  is  Binall 
or  groat  according  to  the  grent  or  small  oonatitatiotud 
vigour.  Onu  of  thcM)  dittabilitioa  lasts  for  a  aoam-ly 
appreciable  time  wlien  the  vital  B(!tivitic«  aro  high; 
and  hula  for  a  tiiiio  thai  hccontos  longer  and  krngur 
aa   ihu   vital  activitiea    flag.     Abuuiliuit  proof  of  this   ia 
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(brtuehixl  itj  the  nrgtitiTo  imagee  just  deecnbed.  la 
jontk  tbese  u«  ttcnrcely  if  at  all  to  b«  obMmxl:  only 
wbea  on  extremely-rivid  retinal  imprvstioii  luw  been  pru- 
daoecl,  u  by  looking  at  tho  Snn,  is  the  nogatiTe  image 
pvroeptiblp.  But  iu  utiildle  life  and  aflcm&rds,  cspaciollj 
in  dobilitatcd  pt-nons,  acgattve  itnagM  of  otdiitaiy  objeota 
oro  Tvty  oommunly  percetTod,  and  oA«s  have  considerable 
dnratious.*  Feeling  being  the  Bobjcctive  coitTvlnUi  of  that 
which  we  know  objectively  as  nvnroBS  actioo.  theau  £aoU 
nra  obvious  corolUrics  from  facts  set  down  in  the  last 
cluiptor.  We  there  saw  that  the  eKcitement  of  a  iiur?B> 
centre  inrolvos  wnste ;  and  that  restoration  of  tho  oorvo* 
oontro  bo  a  slato  (^  equal  susceptibility  can  bo  oSi)ctad 
only  by  rvpair.  HvDce  the  rotnni  of  fittxns  for  what  ia 
objectively  stimulation  and  subjectiTeiy  feeling,  will  vary 
in  qnickoesB  sccwrding  to  tho  mto  of  repair.  Wlivn  iho 
bidod  is  rick  and  rapidly  circulated,  the  partial  disability 
will  1mi  but  miimoutary ;  and,  unlwis  tho  sensation  bns  beea 
tittcntM>,  will  bo  inapprvciablo.  But  along  with  foiling  nutri- 
tion of  the  ti»A[i<-»,  tho  disability  will  become  markcNl  and 
its  duration  longer.  Iu  further  illustralian  of  this,  I  may 
nana  tho  bet  that  negative  images  an  moat  couspicuotw 
on  awaking  iu  tho  inonung,  when  the  circiitatiou  is 
slow.  The  aenso  of  htiiring  yivlds  ixumllcl  cvi- 

dotiooi   though  evidence  of  which  the  paralleliain  is  not 


*  71u  nhiapi  etmm  oa  m  cradoalljr  tlut  nty  fnr  riwrh  It ;  Mkl  Uib 
luiul  nipiNMitlo*  U  tluri  Mplin  fau^M  ar*  m»A  thm  naw  al  kU  agn  Mut 
bi  all  ftma*.  I  an  alihk  )u>w«T«r,  U>  ()*•  pavaeaal  1— tiioay  to  tk«  ooa- 
tnrj.  Wkn  ahoat  twaalf  jmn  U  an*,  Wf  «M— tk«  «w  dnwa  hy  mf 
bifcar  l«  a  «m  la  wyob  tlw  ciroaiaataMM  wwa  bnraiaUa  lot  p«fwri*i*j 
llw  ix^Uvt  Imagg,  ami  i>  trUch  ba  pnedTwl  It  cbuly.  Ttt  rm  11  WM 
luvinLte  I  attil  I  wrtl  mnnlMr  hia  nBark.  tliat  I  ahiMlil  liagiM  l«  aea 
uiih  luugw  aa  t  Uvbim  oUer.  Ha  waa  rigkt,  1  nnw  aes  tfaoa  riiaUacUjr  | 
•ad,  aiimorar,  1  vtacwa  >k«l  thejr  ara  noat  41atiiM  at  tiMM  ol  IwM 
vigoar.  It  ta  wmtk  whila  iiM|atna2  tnw  far  iKit  diaafa  a0»ato  tba 
B|>pi«oiatkn  <rf  tka  obraaMtio  kandoaiak.  It  avuoi  ialeraUa  tkal  tba 
hansunlw  if  WMfWantaiy  ealpaw  Wn«*  oMm  iNrafiUUa  aa  tUa  a4- 
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liatdjF  obvioos.  Pfrnons  on  whom  old  age  or  doliilitjr 
brin^  dckfiiMi,  fWqiioiitly  doMorlbo  tliuufiL-lvcs  03  liariug 
so  diffirolly  in  hearing  woods,  but  u  boing  nnable  to 
diaeotaii'^lc  and  identify  words  when  Uiey  an  indiatJactly 
or  r^iidJ;  uttored.  Sapposing  that  in  such  cases  tb« 
WTvotu  Btrturtorea  conoomicd  aaffer  &am  faulty  nutrilion, 
wo  baro  an  explanation  of  tbis  pocaliarity.  For  if  each  of 
tbe  Bnccee»ive  sounda  ontiub  watt«  of  tbo  anditory  oo&tros, 
and  leavea  tbcm  leaa  senaitJTO  to  liko  ooundsi,  it  niiut  fo1> 
low  that,  when  redintegration  is  alow,  the  like  soanda  iiu- 
taadist«ly  aftorwardB  receirod  will  prodnoe  Icea  ihaa  their 
doe  amuante  of  scssation.  Thuea  dofuots  of  eensatioa  will 
■liow  ibctiuiolvrii  mo«b  in  a  compAmtiTS  deodaoss  to  tboao 
dsticato  ooiMOuantal  modifications  by  wbiob  words  are 
uiailily  diatingTiiabed  from  one  anotber — tbe  atteraucea 
lictenod  to  will  suom  a  si-rics  of  TOwd>Bonnds  joioud  by 
blurred  oonuoniuitis.  Honce  tbe  reaaoD  why  persons  thus 
adectod,  auk  tlioito  who  nddrosa  th«in  to  articalato  slowly 
and  clearly.  Tho  ooofasioQ  of  impressions  produced  by 
mpid  ipoucb  on  auditory  oontrcs  thus  debibtated,  may  be 
anusotnd  by  supposing  dobititntod  optio  oentros  to  bo 
■aulBrly  treated.  If  a  person  in  whom  tbo  negatiTO 
noogea  are  strong,  bus  a  iwsriee  of  obj(X!tH  pnaiiod  bofors 
hts  tije^  M  fast  tbat  lio  con  have  only  a  moroontory  ginace 
at  mob  (to  parallol  tbo  inomenCary  opportonity  which  tho 
can  ban>  of  id«iiti^riag  each  sncoeesiTe  articnbition) ;  thva 
will  nianifcslly  happen  tbat  tbe  nogatiru  muig«  of  oaob 
^t>j<>ob  will  iatcrfcTO  witb,  and  oonfow,  tbo  paidtive  image 
tbo  noxt ;  and  snch  a  pvrKon  will  thcrufore  not  identify 
I  inooasiTa  okgeota  so  roadily  oa  one  whose  optio  cantrc* 
ropaired  with  oonnal  speed.  Aa  oonfirmiug  tbo  bo- 
tbat  tbts  defect  of  hearing  is  so  caosud,  I  nay  add 
it  freqoeully  oo-eodsts  with  tbo  defect  of  vLiion  to 
rbicb  I  bare  compared  it ;  and  oL-to  that  tbo  one,  bko  tbo 
bther,  is  moet  morkod  oarly  in  tbe  day,  and  is  diininisbed 
'by  wbatorer  invigorates  tbo  clrcuktioa. 
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§  44S.  Another  class  of  comlatioaa  domaods  a  pnesioff 
notice.  Up  to  this  point,  tliu  fuclings  eon«idcmd  biro  bmn 
BabjeottTO  upoot«  of  tboso  obaogca  wbicb  objnctrvelj  mm 
aerroaB  ctitniilatiotiit.  Wo  bare  dow  to  coosidcr  oertaia 
otbor  fvclings  wbich  are  tbe  inner  fju^es  of  what  oa  Ouir 
outer  faces  are  nerroos  dischargee.  Having  traoed  pretty 
full)'  tbe  coQOomitanco  of  srationt  statM  aod  ranpto-ini>(«r 
acts,  it  will  suffice  to  tntce  bnufljr  tbo  oonootnitanoa  of 
scut  teat  states  aod  dirijf»-molor  acts. 

Certain  inferior  dirigo-motor  acta  mm  aooonwiouti ;  bnt 
omitting  i\w»o,  tiie  law  is  that  with  omdi  DBaenlar  oontroctiou 
thuru  goes  a  senaation  more  or  leaa  dcGoito.  This  ta  not  a  aes- 
eatjon  indirectljT  produced  throaf^b  the  nerves  prooeediofr  in> 
ward^from  the  :)kin,  some  of  which  are  ncarlTalwiiysdistnrbivl 
bj  OAch  bodily  motion ;  but  it  is  a  sc&mtioa  dlreetly  pK^ 
daoedt  eitber  hy  the  discharge  itself  or  by  tbe  etata  of  the 
mnacle  or  mnscleB  excited.  It  is  most  clearly  dii*ttDgut>bvd 
when,  without  toocbing  anything  and  without  inonng,  a 
log  or  arm  ta  held  eut  at  right  luif^lva  to  the  body. 

Vagan  oa  are  feeUogs  of  this  class  in  comporiaon  with 
most  feelings  accompanying  nervous  stiinnlntioas,  and  much 
tea  aamcTOna  as  ore  the  rarietiee  of  qiuUi^  among  tlwtB, 
they  are  oerertbelea  to  Gv  definite  and  diflbrent  that  wa 
can,  to  n  certain  oxtoat,  nMx>gn!ze  the  sepamte  feeling  bo- 
longing  to  luch  separate  contraction.  We  are  awan  wilb- 
onl  looking  at  it,  and  without  toaching  anything  with  it, 
which  finger  has  been  bent  by  the  disdiarge  sunt  to  its 
flexor  mosdet ;  and,  by  the  partioaUr  combination  of  reel- 
fags  aooompanying  the  act,  tbe  pbcing  of  a  limb  in  a  given 
attitude  ta  present  to  oonsoionsness  without  aid  from  the 
eya*  or  hand*.  I  say  we  nan  to  a  ocrtain  extent  rocogiuM 
the  ohaagea  wo  thai  aet  up ;  beoanaa  tlie  diflbrenoea  among 
the  sensations  of  nnsonlar  tension  soon  loae  mach  of  their 
distinotDWS.  It  ia  a  ourioas  fact  that  when  a  Umh  baa  ben 
bold  for  aome  lime  in  any  poaitJOB,  eepeotally  if  the  positioo 
b  one  involving  bat  little  atmin,  the  anbjoctiva  bIaIo  ass^ 
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lirH  writb  thi>  ntmrona  diaohni^  to  ilH  tnuflclcs,  bocomci  no 
JDili'lIuitu  Uut  Uia  Utitii<lo  of  the  limb  ia  nnkoowD,  if  Uiora 

ft  not  happcni  tfi  bv  a  rooollcction  of  it. 

I5cai<]cs  the  ootmecljon  bctwot-n  wltiit  wt^  know  objectively 
w  A  parLiculnrmotoract,aiid  subjectively  Ml  ft  p&rbiuaUtrfcel- 
ibp  of  nHWcoW  tuiuJon,  tltore  ia  a  coiuiec-tion  between  tlio 
McompttDTing  motor  cxcilotDUnt  pruptigatcd  throughout  Ibe 
oioiMraUr  fyalAm,  uid  u  cort«in  dilTaMMl  fvoltug  of  wfaidi  it 
U  tb«  scut.  Bow  along  with  each  spooial  nerroag  diacluirgs 
tluiro  guc-A  a  gi^ooml  iicrvoiu  dischargo,  we  saw  in  the  last 
L-baptvr;  and  btnti  wo  rocur  to  tiiu  mlatioa  onty  to  obHonre 
that  tltcru  13  a  pnmltel  rt'lation  botW(,Hin  tho  conooniituit 
•(Alipa  uf  cDDBciooaDess.  Thu!i  th*)  riviil  HciumtioQ  caused 
by  puttiag  tho  foot  into  acaJding  wiiUir,  does  not  Ictmi  only 
tu  tiio  noBCaUr  oontractious  aud  moacaUr  fuclings  which 
vxampmaj  tha  auddcn  withdrawal  of  tho  leg,  but  aIho  to 
conLnotiona  of  coantlots  olliur  miiiiolaa  tlironghoot  Uie 
>>">iy,  and  a  fcelitig  oallml  a  ahoek  or  »iari. 

Nor  are  theae  subjective  stated,  Hpecini  and  general,  that 
MxaoipEmy  special  and  genenil  diacluirges  to  the  miifi>c1es, 
tlio  only  eubjectiTG  atatca  that  accompany  divohnrf^-».  Aa 
bcfuns  pointed  oat,  the  vaECnlar  system  and  the  alitncntary 
ny-tvm  rocoivo  tiuitr  Hhanw  of  e(u:Ii  discbargo— very  appnv 
ciablu  whoa  ii  ia  intense,  and  probably  in  no  ciuie  wnnling; 
and  ibfAeitoo,  present  iuneraapectd  toconseiou^iuesa.  &ome> 
tinMTJi,  wdeed,  the  foelinga  tliat  go  along  with  disrhargoB 
iato  tho  Taso<inotor  aud  sympntbt-tiu  iien'i^,  arc  the  pro> 
dnniiiuml  ones;  as  iiuitnnco  iho  thrill  diffused  through  Iba 
itoHy  by  oortoin  acute  creaking  anunda  said  to  "set  tbo 

ctli  00  edge ;"  or  the  nansea  prodni<ed  by  pnrticnhtr  kinibi 
rdia&grrcablo  odours. 


§  47.  Am  thi-Kc  correlations  between  nenrous  actions  and 
tho  concomitant  fe>olings  qoaatitatiTe  f  Is  tfaeru  such  coo* 
U'-'Liim  between  a  pbysicat  change  in  tho  nervous  qrstem 
nd  tho  psyobJoal  obaogo  aooompanying  it,  that   wu  may 
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ra^Hd  tbe  ««i«  u  ui  eqnrralenfe  of  tlw  otLer,  in  Uui  ucis 
mise  M  we  tvgvrd  bo  modi  liml  u  the  nqolwlfint  of  m 
mach  ntotion  f  Tbe  reader  will  porbaps  expect  an  affirms* 
tire  uaweT}  bot  if  an  affinnatiTe  answer  is  to  bo  giTOD,  it 
Blast  be  given  in  s  greatlj-qsalificd  form. 

On  (ttBwabtnng  that  niMijr  wmna  actions  are  alwRyit 
SneottMioQ*;  on  abo  rwnembcring  that  vsrioBs  objc>ctiTe 
■tatea  of  tlie  nervous  E^stem  which  liave  aasodatlMl  sul*- 
jeettre  states  early  in  Hfe.  ocnM  to  lutTo  tbom  lator  in  life; 
and  on  n^mombcrtDg,  further,  that  at  tbo  sane  period  of 
MSt  a  chaogo  s«t  up  iu  an  aSerent  aem  may  uaaao  an 
appreciable  feeling,  or  may  not  canse  it,  according  sa  thtt 
atUrnUon  is  fn-o  or  occupied ;  we  shall  sco  that  tho  cos> 
nection  between  feelings  and  nervoos  ohaogea  is  oon> 
ditioDed  in  a  very  complex  way,  and  that  if  they 
an  qnantitatirely  related  it  ran  be  only  within  thn 
narrow  bmita  implied  by  the  complex  conditions.  If  be* 
twiwD  A  purely  Tolontory  act  sal  a  purely  anlomatio  act 
Uwro  Are  gradationfl — if,  at  tho  oao  extreme,  feeling  is  a 
eoBtpicQOilB  acconpantment,  and,  at  the  otbvr  cxtromo, 
DMSoa  to  be  an  aeoompaniment;  then,  deariy,  in  tho  in- 
temediato  phasea  the  amount  of  feeling  sinat  bear  a  vary- 
ing ratio  to  Iha  amonnt  of  nerrouB  cliange  which  tbo  act 
iniplioa.  J^^nin*  if  we  assnme   that  what  is 

present  to  oonwunuaoBs  as  a  sonaatura  of  given  str«DgUi» ; 
ia  tlie  comlote  of  a  proportionato  molBcnlar  cUatotbaiMO  ia 
•U  the  ttorrons  strocturos  concerned,  bow  shall  we  interpret 
kho  senaationa  distbgoiahed  as  subjective  f    In  sondi^  »b>  , 
Bormol  states,  strong  feelings  of  cold  or   beat  are  fidt 
througliont  the  body,  tbongh  its  actual  temperalnra  luw 
rvmoined  nnalterod.     As  in  any  oaae  of  this  kind  tha  total 
nervona  diange  cannot  have  been  tba  aamo  as  if  the  akiu 
had  fftllon  or  riacn  in  temporatnro  to  tbe  degree  onltoahly 
required  to  produce  the  feeling,  we  cannot  say  that  thorn  i 
is  a  qoiuititAtivo  eqaivahmoe  between  the  amotmt  of  ncrrooi  { 
chongo  and  tho  amoonl  of  fooling.     Tfae  diaogrooafalo  bbmII 
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mhicb,  on  the  >ppro(u:li  of  &  Ht,  the  epilopUo  pnticnt  fro- 
qoentfy  complains  of,  affords  a  jet  better  illustntttoD. 
Here  tho  outer  ends  of  tlio  sffOTcnt  nwves  being  undis- 
turbed,  sad  only  certain  central  struclaros  irritated,  tlw 
(fuootity  of  aurrous  action  ta  ttob  tho  mmo  aa  if  tho  lODJatioii 
bad  been  geoerotcd  by  on  actnal  smell.  Mom 

fluaspicDOOstj  still  do  we  pea  tlie  variability  of  tbia  roIn> 
a,  when  we  compani  tho  feolinga  called  efforts  irith  tho 
and  muaonlar  slnunn  produced  by  them  under 
Hi  oonditiottii.  If  thu  piiycbicskl  force  known  m  oflbri 
wno  tmi»fonnnblo  into  »  constant  quantity  of  physical 
fiircv,  thnn,  in  aiiy  two  cnaes,  equal  efforts  should  prodnt-o 
fDal  contractions.  But  tliej  do  not.  Groat  exertion  in  a 
hitd  fails  to  evolve  from  its  ctotor  orguts  iho  dynamic 
);t  wliich  a  nnall  exertion  ovolTCi  from  thorn  of  a 
lit.  Any  ono  who  ia  Intigncd  finds  tltat  an  intcnwr 
fixding  of  stnun  ta  ivquisiito  to  generato  a  giTon  di^rca  of 
mnacnlnr  tension,  than  when  be  is  frcidt.  And  tboAO  proa- 
tmtad  by  illness  eliow  ns  that  immense  expenditures  of  feeU 
tog  are  needed  to  perform  acts  which,  during  hi-ollb,  neod 
•arocly  nppreciablo  expenditures  of  feeling.  Doabtleos 
ihow  diSuronces  uro  pmily  duu  to  diflVminces  in  the 
mosdn ;  which,  when  undeveloped  or  when  wasted,  are 
to  smaller  amoonta  of  tension  by  equal  amounts  of 
But  we  must  regard  them  as  partly  duo  to  tbo 
aporlbct  development,  tpr  Uio  worn  stat«,  of  tbo  Internw- 
duUt  motor  centres  and  efforeiit  nerves,  in  which  a  given 
excitm  a  smaller  molecular  disturbance  than  when 
tare  finished  in  slruuliiro  and  in  compk-to  rcpoii^^a 
icloflion  enforced  by  tho  (kmilijir  expurii^nco  that  purely 
M  acts,  ns  ihoBo  of  thought,  nx]uiru  luiuiiiud  cfforU 
vhen  tho  brain  is  tJn>d. 
This  variability  of  tlie  qiinntitative  relation  hetweon 
rons  actions  and  psyohicat  slates,  is  equally  seen  when 
limit  Dur  comparisons  to  those  nervoos  actions  and 
iychical  statoa  which  occur  in  tlw  nudO  individual  under 
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tlie  Kntno  bodily  oon<iil)ons.  To  show  tbat  Bnlilcn  bnl 
cqnally  int«use  8«ttsationa  io»y  be  pro«Iacwl  by  periplntnil 
disUiriMocM  nidoly  nnUko  in  tiwr  UDOuuta,  providing  Uwry 
sriw  in  difliTtmb  uxtenuil  seiiw^orgaDs,  b  scarcely  pOMibU 
wilbout  oon]|<*riiiff  the  nmouoU  of  the  taoiduat  forcmj 
and  this  wo  cannot  properly  do,  since  we  ore  here  ooofinia^ 
Ottr  sttuitiott  to  correUtiona  within  the  organism.  Wo  tat 
ria^htty  dehnrretl  from  going  at  length  into  tha  qonntita- 
lito  contmsta  between  the  mnscnlar  toniiions  produced  by 
the  same  feeling  of  effort,  ncoording  a«  the  iniuclot  excited 
on  brgo  or  smnll ;  for  wo  cannot  well  ostAblkli  th«M  con* 
Imstfl  without  mciuinring  tho  muitcular  teoAioui  by  the 
external  actions  they  are  equiralent  to.  1'bere  is,  bowc^rtrr, 
one  ci»aa  of  appTOpriats  caaca — thoAQ  in  which  irrilotiona 
arising  within  the  organism,  set  ap  sensations  that  causa 
BBdirected  motor  dJwharges.  Violent  tootbfti'bu,  fur  Mt- 
Mnplo,  ia  dne  to  wares  of  molecnlar  chnnge  sent  tbroo^li 
OM  or  two  minuto  affurent  oerve-fibres ;  bat  the  bodily 
uOQlortions  show  na  that  tiw  foiling  >o  produced,  sofficea  to 
Mod  warn  of  molocalar  ohangv  tbrongb  TBrions  large 
btUNDea  of  efferent  nerre-fibRM,  and  to  ronlmci  nnmerooa 
tnosolos  with  njoch  forte.  To  which  of  these  disturbnoeeM, 
oontripotal  or  cent  rirugnl,  is  tlii.'  feeling  etfoiralent?  Wo 
cannot  my  to  botJi,  for  one  is  many  times  tlM  other  in 
atnmut}  and  we  hars  no  rosaon  to  say  that  it  is  mjotnloafc 
to  one  rather  than  to  the  otlmrt  the  rational  iufnranoo  beio^ 
that  it  is  not  eqairalent  to  either. 

To  nndentand  ths  real  rdations  botweon  ol^ectire  and 
nhjeotire  changva  ia  the  Bornmi  ■yst«tD,  we  oaod  but  to 
recall  rartain  of  the  condosions  reached  in  preceding 
dnptcrfl.  Tha  essentia]  principle  of  oervooa  ot^ganin^ 
Hon  we  have  sron  to  bo  that  the  snail  amount*  of  mo- 
tion rfceirrd,  liborata  tsrgar  amounts,  and  theM  again 
still  larger  amounts.  A  diatiirhonM  in  the  end  of  aa 
nflcrcnt  nerve  is  mnlt^pliod  as  it  tiawrsoa  tha  serve,  and 
of  mnltiplif'ation  varies  with  the  Irt^th  of  the 
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DPrve;  It  {•  mnofa  mote  tnnltiplJod  in  the  flr^t  giinglioo 
reactted,  and  botensce  farther  ia  traversing  the  centripeuj 
mavfi  i  it  is  again  maltipliod  in  tlw  enpcrior  oentro,  to  )» 
_  •Aerwitrd)!  uigmcntcd  in  its  sabscqiumC  oontrifhgnl  oounm  } ' 
id  it  b  ODoe  more  ntaltiptied,  probably  in  a  Dir  greater 
IdegKc,  in  the  contractile  anbstanco  of  the  excited  mosoles. 
BoDOO  the  acoompnnying  fwling,  whiah  in  Uio  tiibJMStim 
aiqjcct  of  thbi  dtirtnrlMUice  (tt  one  of  it«  int«rnii<diiito  MtogM, 
can  b«  a  qnautitntiv<!  equivalent  neithor  of  the  inilinl  uenrooa 
chatigo  nor  uf  the  tormitutl  aorrons  cbaage.  Moreover,  stncaf-' 
thn  mnltiptinttJnn  rnries  in  degree,  being  mn<^h  greater  tu 
1  th«  orgaiu  of  tlii>  higher  aensea  than  in  thoM  of  tho  lower, . 
lit  follows  tliat  tlie  ritlio  between  tho  araouat  or  f-s-ling  and 
the  nmoont  of  initiul  change  is  far  from  con.stnnt ;  and  Uio 
aCe  elrarlj  iodicntf-s  a  like  inconstancy  of  the  nitio 
the  ntDonnt  of  ffvliug  and  the  nmonnt  of  tenoiiial 
change,  soconling  as  one  or  other  mnecle  or  set  of  niuaclea 
(ill  niiulc  t<i  act. 

Bow  then  cnn  tliere  be  anjr  qnantitntiva  relation,  it  will 
be  asked.  If  there  is  no  equiralenoe  between  a  distnrbaoce 
tt  np  at  tlio  periphery  and  tbo  produced  fwlin);,  and  aoi 
laivoleiice  botwt<cn  th<<  prodncod  feeling  and  the  motor 
discharge  that  foUowa — if  ihe  feeling  does  not  even  bear 
tho  same  ratio  to  either  the  initial  or  the  termtDaJ  nerrons 
ige  in  different  eases ;  what  qitiintitative  relation  can 
bo?  The  tvply  is  aimple.  There  is  a  qtuinlitntivo 
I'lntion  between  nervous  change  aad  feeing  when  nil  ochor 
lings  remain  the  eune ;  and  there  is  a  qnantitativo  relation 
(ween  fettling  and  rcmilting  controctioo  when  all  other 
^thiu^  remain  the  naroo.  Ku )>{>«.■<! ng  every  comlilion  U^i 
continue  aoaltered,  tlien  the  stimulus  coni'eycd  ihrottgli 
a  given  Derre  to  a  ^vea  centre,  will  evoke  a  feeling  tJmt 
incn'oiuia  and  dr<crcAMM  to  something  hko  tlio  same  pro*, 
porlioa  aa  the  stimnloa  inereasra  and  decmuwe;  and,  sa| 
posing  a  given  muscle  to  be  contracted,  then  tho  aiootmt 
of  its  oontmctioD  will  bear  •  tolenthty  oonBtnnt  ratw  to 
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Ibn  tcc1)R(^  of  effort  that  HCoompitDicii  Uw  ooatmcLirm  of 
it.  Hid  nnturo  of  these  correlftUens  may  bent  be  expraaMMl 
hy  nuiuberB.  IT,  coming  through  a  given  aServnt  nerw, 
a  difltnrbaaco  roprosontod  by  1  geiiieratw  •  fooling  rr|in-< 
iontcd  by  5,  thoD  distttrbanco  8  iriU  g«Demt«  fooltng  10, 
and  diatitrbtuice  6  feeling  25 ;  and  if,  acting  throagh  a 
giron  cir«nint  nerre,  foeling  5  reaolts  in  mnscnlnr  tonaion 
liO,  feeling  10  will  result  in  ronacalar  tension  120.  But  b> 
complete  tJtis  samorical  expreeston  of  tho  facts  wo  tniut 
suppose  these  ratios  to  vary  with  orory  t«t  of  AfTorcot 
nurvra  and  erery  set  of  effi-rent  ucrroB.  If  wo  say  llwt 
1  to  6  represenla  the  ratio  of  diiitarbance  to  foding  in  tlia 
Benae  of  tonch,  then  to  represent  it  in  the  sonso  of  hearing 
wilt  nevd,  say,  1  to  100,  and  in  tho  sense  of  sight  perhaps 
1  to  1,000;  and  similarly  with  tlio  ratios  thronghont  tlM 
motor  appanUus,  according  as  tlio  miuclcs  are  large  or 
mnall. 

In  brief,  then,  tlie  quantitative  oomtlation  of  ftwiiag 
and  noiTous  clionge,  bolda  troe  only  within  narrow  Umita. 
Wfl  bare  gr)od  reason  to  ooodnde  that  at  the  pftrttoular 
place  in  a  snporior  ncrrous  contro  whare>  ia  some  myfl> 
torions  way,  an  ob^tiro  cliango  or  aorvoos  aotioa  caiuiea  • 
■ttbjecttTs  change  or  feeling,  tl>ore  esiata  a  qiiantitattTa 
equiraletico  between  the  two :  the  amount  of  aensatioa  ia 
proportionate  to  tJio  araonnt  of  molocolar  Imn^fitrmBtinn 
that  takes  place  iu  Uiu  vusicuW  substance  »irL-cu-«l.  Bui 
tfaoro  is  no  fixed,  or  oven  approximato,  qnantitatiro  relation 
tM*twonn  this  amount  of  molecnl&r  tmnsformation  in  tho 
sentient  centre,  and  tho  peripheral  disturbance  originally 
Dousing  it,  or  the  dislnrbance  of  the  motor  appamtns  wfaick 
it  tnuy  ovonttially  causo. 


§  48.  Tfie  fi^cliogK  called  scnutions  hare  aloiiB  bem  oon- 
sidrvod  thnv  far;  Icsviug  out  of  view  the  feclinfipi  din- 
tingiiislied  as  etnutioos.  Much  Iom  defiuite  as  thoy  are, 
and  not  capable  of  being  mode  at  will  the  objects  of  ol> 
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^rvnlioti  and  experiment,  tfae  etaotiuiu  are  more  difficult 
tk^il  with.  Bnt  having  dbcvrDod  cortAiu  gvmpral  tftws 
which  UiD  Rn)]ilrr  fiK'lings  conform,  we  nwy  novr  Mk 
iii^tlitT,  BO  fur  iu>  wo  Clin  sw,  Lhoy  are  coufiiri»<>d  to 
thio  moro  complex  fooJioga.  Wa  thail  fiad  Ifa&b 
iej  ore. 
"*'"'  oonditiotta  «n<c»tial  to  tlw  one  are  OMOulikl  to  tlie 
Baotiioaa,  liko  iioiuatioiui,  in&y  be  iuci-eoited  or 
in  mtensitj-  b;  olteriog  either  the  qoMititjr  or 
qtudity  of  the  blood.  Thut  gencTnl  abntiduQt:o  of 
blood  IB  a  CMiaa  of  catotion«l  oxBltotioD,  iboof^h  tolomhly 
wrtttiD,  El  net  ooKJly  pn>v<M):  hut  Uii'to  ta  sufficieul  evidciux) 
of  the  coaTi»90  fact  tlint,  oilier  thinga  equal,  depletion  ih  a 
CKiiBR  of  apathy.  The  effect  of  local  abundance  of  blood  ia 
niulonbted :  there  ia  do  qnMtion  that,  within  limita,  the 
■moimt  of  emotion  varies  lus  tlm  amount  uf  blood  Bnpplicd 
the  grcAt  ooTTons  contrus.  That  ncrrons  ntitnulants  in- 
Um  omottODB,  or,  an  wo  ttiiy,  niHO  tho  spiriu,  ia 
ntora  mamfeat  tlum  that  they  make  the  Bviixutiona 
koooor.  And  ib  in  a  familiar  truth  that  eedativea  diminiali 
what  ia  dis<in^!ahed  aa  moral  pain,  in  tliu  aaine  way  that 
^ilu^  diminish  pain  ariaing  in  tho  trunk  or  llmbM. 
^ft  That  a  fc-oling  laata  an  appreciable  time,  ia  no  l«n 
^Knu  of  an  emotion  than  of  a  senaatiou :  itidt-eil  tho  pcr- 
^■Hitenoe  is  relatively  compicuous.  Tlie  Btato  of  oooKCtomu 
noca  produced  by  a  Ssvih  at  lifihtninjf,  ia  ao  brief  oa  to 
aasm  butautancwaa ;  onW  by  tltc  help  of  arttfirial  toatsare 
t^MMaatktna  of  this  kind  fixind  to  Itai'o  tiienxunible  dnnuioaa. 
^Hhtt  DO  anch  tceta  are  DoedL>d  to  prove  that  emoboua  cou- 
^unoo  through  appn-ciablu  ppriudi.  Kvcn  a  Kimpli'  i-motinn, 
^^11  uf  Hiigrr  or  ftutr,  doca  not  roach  its  fall  otrt^nf^h  thu 
^Huiioi'-nt  the  cnnw  pTeseula  itaclf;  and  after  tlie  cnujte  ia 
^Htmoved  it  takes  aone  time  to  die  anar.  When  horualVor 
PHre  dL-al  with  the  origin  of  emotions,  and  rotx>(^ixu  the 
(act  that  they  are  of  far  tnotv  tnrolwd  naturea  Utan  seuaa- 
IIOD8,  and  imply  the  co-operation  of  extremely  intricate 
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nctiToot  Etraotnrc«,  we  rIuiH  anderatuul  hoir  ihb  gitattcr 
diinitioii  is  n(>c«iailat«d. 

That  an  emotion,  like  a  MsoUwn,  leaves  behind  it  &  tem- 
pOTsiy  iaonpiuiity,  ia  also  tmo ;  and  as  t>K!  emotion  prodnoed 
by  ft  momentaiy  caoae  Insta  longer  tluta  a  aeuoation  pro- 
dnonl  by  a  momentary  cause,  so  doee  the  partial  incapacilj 
for  s  tike  emotion  lub  longer  tban  the  partial  incapacity 
fur  a  like  M-n^vtion.  PhMiotu  of  ull  kinds  como  in  gUAhua 
or  bursts.  That  they  ofVon  continue  for  bonra  and  dayi, 
in  true;  btib  tbey  are  never  nDilorm  throaghout  huura 
And  d&ys.  Ho  it  in  griof,  nr  joy,  or  tendemocui,  Ihcrv  is 
always  a  euccoKuon  of  rise*  and  fallti  of  intojinty»-<k 
pftruxyrm  of  violent  feeling  with  an  interval  of  fiTliiijir  IvM 
violent,  followed  by  anothor  paroxysm.  And  Uion,  gd^or  a 
KROceB&ion  of  tlieso  comporatiwly^quick  alternations,  tkure 
comes  ft  calm  —  a  period  duriug  which  the  waves  of 
emotion  are  ft-eblcr :  snw-eudod,  it  may  be,  by  auotbtnr 
urioa  of  st»>Dg(.>r  M-nvi-^.  As  in  the  cue  of  the  Kosotit^ns  su 
in  Uto  o«M>  of  the  emotions,  this  follows  from  the  fact  ibitt 
what  is  objectively  a  ncrvooa  action  and  Rubjcvtively  » 
fooling,  involves  waste  of  the  oervoas  stractares  ooncomod. 
Th«  n<utrt-s  which  are  the  soAts  of  emotions  nndergo  dts- 
inU<gmU<m  i»  the  genesis  of  emotions ;  and,  other  things 
romnining  equal,  thereupon  become  lettit  capable  of  genera- 
ting emotions  until  they  ore  re-integrated.  I  say, 
things  remaining  equal,  bocftDsa  the  rise  of  an  emc 
brings  blood  to  the  parts  implicabod,  and  so  long  as  the 
Afflux  is  incmising  the  iut4.'nsity  of  the  emotion  may  in- 
crease, uotwithslanding  the  wuHte  that  has  taken  plnoo} 
bat  the  scveml  conditions  on  which  activity  dqinnds  having 
beoame  constant,  a  diminiHlied  Dspncity  for  aawtion  iaovit. 
ably  follows  each  gu^h  of  emotion. 

Tlttt  daily  rises  atwl  falls  of  strcnglh,  oonsecjiimik 
on  daily  punodidtiea  of  waste  and  r<-pair,  occur  in  the 
emotions  sa  in  the  aeiuntions,  is  oUo  tolerably  tnani> 
fcii.     Cultivated  pvoplu,  mosMy  leading  lives  that  sxeroiM 


««THO-FnT8IOUXlT. 


lis 


•  bnittB  too  mach  tind  their  tDoecloa  too  litUe,  and 
(jtiured  ia  social  oonditioos  thnt  commonly  brinf;  tJio 
KtrongaBt  Bzcittftamhi  towurds  tlto  oloso  of  the  day,  oru 
sobjooC  to  wa  ftbnonn»l  pcmdicity.  But  tbose  wlioau  lives 
coiLfum  best  to  the  laws  of  hmlth,  exhibit  early  ia  tlw 
d»y  *  gooenl  joyotisocea  and  omotioDnl  vivacity  greater 
than  tltny  do  lowardti  its  doao,  wbco  npproncliing  sUivpi- 
tuMS  ia  idiowo  by  a  flagging  iutcnMt  ia  ilia  tliiugH  nod 
actions  aroaad. 

thuee  coii)pl<>z  feelings  tlist  are  centrally  initiated  are 
also  like  tlui  simplo  fuvlings  that  aru  pc-ripliiirally  initiated, 
til  Ii»rin)f  giiniTnl  (iiai-luirt;i<«  na  well  as  spocial  dtschiu^gea : 
tiidiv-d  Uttir  gvtitrral  dittcliargea  aro  the  Eoore  couxpitniooi 
of  tbo  two.  A  sensation  is  often  visibly  followed  only  by 
local  movemcul :  unless  very  strong  its  effect  on  llio  oi^gan* 
istn  aa  a  wholu  is  unoblruiiiro.  But  au  omotion,  bcwidea 
tbo  moro  obvioiu  oLaogm  it  works  in  tbo  niuK<-lct(  of  th« 
laco,  babitanlly  works  ohaugew,  iTXtiToal  and  iuttTDa), 
Uiroughoul  tl»'  body  at  large.  The  respiration,  tbe  eiroula* 
tioD,  tlw  digmtioQ,  as  well  as  thtt  attitndos  aod  movomonta, 
are  iuflueun-d  by  it  ov»n  when  n)odotmt«  j  hikI  cvi-ryoao 
knows  bow  atrong  pawsjooa,  pkasnnble  or  puiuful,  pro- 
foundly disturb  the  whole  systein. 


f  40,  Nothing  has  yet  boen  said  about  tbe  most  cod- 
apicaotts  and  mnst  important  distiactioD  existing  among 
tba  feeltngA.  Iivi>ry  fL-oling,  beHidos  its  minor  variationa  of 
inteo^ty,  exista  under  two  strongly-contrasted  degrees  of 
ialeusity.  Thero  is  a  vivid  form  of  it  which  wo  call  uu 
actual  foeting,  nod  there  iit  a  faint  form  of  it  which  wo  call 
an  ideal  feeling.  ^Vhal  is  the  natnie  of  tlila  diflL-reuoe  aa 
interpreted  from  oar  present  stond-poinb  7 

"SVhi'n  studying  norvu-stmcturu,  wo  wiw  that,  in  addition 
to  cuonfctious  furmcd  by  grey  matter  between  the  central 
ends  of  afferent  and  efferent  norves,  theso  havo  oonnoc- 
lioni    witb    centripetal    and    oonunissural    nerves*    wbicb 
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•ro  ogun  coDiu!ct«(l  li'ttli  more  diiUat  Dorvm.  And 
ffheu  atadjring  uerre  -  function,  wo  aitw  thmt  &  dirtnrb* 
laoe  set  op  bjr  an  aSprPiit  Dcrve  ia  ite  f^glion,  doM 
not  ■JToot  oxdosiToI;  Uio  oflbreab  oerrc,  bttt  that  p«rt 
of  it,  conveyed  throDgli  centripetal  and  eomnuasum) 
BSiTM,  aBecta  otlier  ceutreii,  and  tboae  again  otlinn,  ttatil 
it  bas  reverberated  tJiroDghoat  the  entire  nerrons  ayat«m. 
VThat  follows  T  These  rorcrkorftttona  arc  feoblo  disturb 
BDCce.  And  crrry  ccntrv,  liublv  as  tt  is  to  bo  strongly 
disturbed  tbrongb  its  aSeront  or  centripetal  oerre,  ts  linlile 
also  to  be  feebly  diHiarbvd  by  tbeso  reverberations  arriring 
tliroDgli  otbor  nerves.  Whiit  then  mnst  happen  with  eaoli 
of  tbo  libero-motor  elements  composing  those  bif^ier  oeatw 
in  which  nervous  ohangi^  become  chaogMofoonsotoni&SMY 
When  it  is  affected  through  the  direct  and  fully  •opened  rnute, 
by  (hat  peripheral  iinpn^'isstou  to  which  it  stands  orginically 
related,  it  evolves  much  molecular  motion,  beootSBs  an  active 
propagator  of  distnrbaooes  thronghont  the  nerrons  sytbom, 
and  is  tbo  seat  of  what  wo  call  a  real  fitilin^ ;  bnt  when  it 
ii  affootod  by  these  sooondnTy  wares  dilTuMfl  fmni  other 
strongly  oxeiUd  parts,  it  becomes,  as  compan-d  with  them 
(or  with  itself  onder  the  previous  condition)  a  gtrtn-niior  of 
bnt  Utile  molecular  motion,  and  is  the  seat  of  that  fniat 
feeling  wliivh  we  distingnisb  as  idoaL  In  brief,  tbone 
vivid  stateH  of  coniicionsness  which  we  know  as 
aooompany  direct  and  therefore  strong  excitations  of  ne 
eontrvs  i  while  the  faint  states  of  conscknisnesa  which  we 
know  OS  remumbtfred  sensations,  or  ideas  of  eeisaUons, 
aooonpnuy  indirect,  and  tbcivfore  weak,  excitations  of 
tho  eanw  tM-m'-ccntros. 

That  the  cDtttrtuit  of  intensity  between  the  eflisots  of 
diroct  and  indirvot  excilations,  though  it  holds  generally, 
does  not  hold  without  exception,  is  n  ftict  qnito  reounoilabla 
with  thia  intt-rpretatiou.  Fur,  on  tl»e  one  hand,  a  dinx4 
excitatkoa  uuvy  be  very  fc>eble ;  while,  on  the  other  hand, 
through  a  oonourreuoe  of  dilTuscd  dtAtnrbuncoa,  an  iudircot 
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itatioB  mnj  mo  to  ooiuidcrnblB  stroDg^tb.  Benw,  oc- 
casiouutly,  ma  iJetil  feeling  will  bocomo  almost  or  quite 
equal  in  vrndneaa  to  a  real  feeliDg.  KBpedaUy  nay  this 
bappen  when  tbe  nenro-centre  coDcemed  is  sDrcIiai^'d  with 
blood  ;  nnco  a  Htnall  disturboDoo  may  then  wet  up  in  it  an 
astonnt  of  chnngo  cqaa]  to  thnt  which  a  groat  distnrijoiKw 
prodooM  when  only  tbe  ordinary  quantity  of  blood  a  pre- 
soot.  And  it  ia  a  matter  of  observation  tbat  congested 
tiDrTe>ceatrea  arc  tlioso  in  which  indiroctly-cxcitod  feelings 
iweh  an  iat4^nl(ity  acurculy  It-sa  tbiui  tlmt  of  din.'<:lly>excited 
fbeling^a. 

When  we  pass  Irom  the  feelings  called  senaations,  of  which 
the  atrong  forma  are  peripherally  initiated,  to  the  foolin^s 
called  ontotiona,  of  which  the  strong  forms  are  c«ntml[y 
iaitiotod,  wo  find  ibo  diffuronco  bctwoon  the  strong  aad  the 
weak  forms  by  no  meana  so  great;  so  that,  in  Gictj  ideal 
emotion  paaoes  into  actoal  emotion  without  any  line  of  de- 
marcattoo.  Obriouiily  this  is  wliat  might  be  anticipated. 
For  whether  ideal  or  actaal,  emotion  u  an  necompamment 
of  aa  inditoet  exohation;  it  ia  nob  an  immodiato  result 
uf  peripheral  iuipromiioiis,  either  siiaple  or  ooinbineii; 
^^Ui  a  niodiate  or  remote  result  of  thera.  Hence,  oU  emi>- 
^^■nu,  vivid  and  iaint.  being  the  subjuctavo  nspcctii  of  ob- 
^Ppctiro  norroos  ebongOH  tJutt  are  produced  indirectly,  are 
^Bintiugiiishnble  only  according  to  the  di'grce  of  indtrectat'sa 
of  tbe  excitotioDj  and  this  admita  of  uuvuaiblo  gradations. 

§  50.  Ouu  more  grvoHml  truth  must  be  aet  down  to  com- 
pleui  the  outline.  The  foregoing  iafervnoos  joined  with 
nniB  contained  to  the  last  chapter,  introduce  ua  to  it. 

lit  {§  3lt,  87,  it  was  pointed  out  that  nerve*«'ntre8  dis- 

llt<gntted  by  action,  ore  porpetiuUy  re-intcj^rnting  tlioin* 

•,  and  again  becoming  tit  fur  nctiun.     We  saw  that 

partially  makes  up  for  waNto  IVom  instant  to  iunlant, 

ad  that  the  arrears  of  repair  are   made  op  daily  during 

that  period  of  qniescencu  when  waste  nlmuitt'  eoitaos.     Wa 
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farther  saw  that  the  restoration  of  b  D4n-re*«entn>  to  {t.1  Htnto 
of  iulcgritf,  16  not  only  tho  filliD^  ap  of  its  qiuknt^u  of  cl«> 
CDinpoublo  matter,  but  is  nlso  tho  replscini;  of  moloculoa 
uoHt  exposed  to  diaturbtuice,  and  ooaseqaenUy  iho  produo* 
ttoa  of  a  compaimtively-nnstable  state.  And  we  aaw  bow, 
afliT  a  period  of  pnifoutMl  ropow,  there  thiu  iuiM»  a  coo* 
ditioti  of  the  DerTe<«eDtreB  saoh  that  very  slight  stitnoli  cauM 
nervous  dischargee. 

This  law  applies  not  gpnprany  only,  bnt  epocially  to  each 
uurvcMx-ntn)  und  each  of  iLa  conipoaeat  parte.  In  propor* 
tion  as  an;  part  of  a  ni'rvo-centre  has  been  for  a  long  lime 
unusod — in  proportiuu,  tluit  is,  as  repair  of  it  ban  gone  on 
day  alV'r  day  nod  night  after  night  onbindored  by  appr»> 
Diablo  waste,  it  must  be  Wought  to  a  slate  of  inum  titan 
ordtunry  ioHtubility — a  atale  of  exceeiire  readiouu  to  dis 
Dompose  and  discbarge.  What  must  happen  f  In  coumoB 
with  alt  other  parte,  it  is  exposed  to  those  reTprbomtioaa 
which  from  instant  to  instant  fill  tho  noTTons  system.  Ita 
ustrvme  instability  most  remW  it  oDnsiiallr  eo-ofiitire  to 
tlraao  rovcrbofutions — unuMUidly  roudy  to  niiil<Tgi>  vhaiige, 
to  yidd  up  molecular  motion,  and  to  beoome  the  seat  of 
the  ooncomilaat  ideal  feeling.  Besides  a  gtvat  liability 
to  the  tdfal  fooling  tliis  aame  eo&dition  most  entail  a  groat 
ikroDglh  of  it ;  and  so  while  the  inxtability  contiuuea^  a 
1^  atmng  ideal  fiwliog  will  be  pt-rpotnully  woiwod.  M, 
^V  howontr,  tho  nervo-oontre  in  which  sncfa  scooadaiy  mole* 
W  cuW  chntigON  and  atx-ompanying  ideal  feelinga  are  thoa  eel 

I  np,  t)  aomewhat  waated  by  tlieiu,  it  follows  that  after  they 

I  liave  gone  on  for  a  cousiderablu  period  tho  instability  of  the 

I       *     contro  will  be  diminished ;  it  will  no  longer  be  M  easily  de- 
I  oomposod  by  indirect  distnrbanoea,  and  tho  focling  will  not 

^^       be  prodooed. 

^B  Here  we  have   the  interpretation  of   what  are    oatlod 

^^        i/enrtw.     Desin-s  ore   ideal  fecUngs   that   ariae  whrn   thir 
I  real  Icvlinga  lo  wbiuh  they  eonefpoud  have  not  boon  oz- 

I  pericnoed  for  aoine  time.    They  are  then  liablo  lo  be  exciiMt 
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b^  Tsrloos  of  (be  mdiroct  (litturbnnom  refl«otci1  from  part 
to  part  nr  tli«  a^rrods  sjatem.  Tlwy  nre  natinlly  vtvid  Mid 
petsistoat  ia  proportion  to  the  proriona  period  of  rest — 
toon  virid  aad  moro  pcntintoat  tliao  hImI  foclin»a  of  the 
Mino  kind  under  ordiuarjr  cuniUtiou.  But  after  n  pro* 
longvd  period  tliiring  wbi<^h  tlipy  continno  to  nriso  nnd 
ftlmoat  nionopolizo  consciousiMSs,  tliey  beoonie  feebler,  and 
Gnally  dio  mwaj, 

f  fil.  Sach  uv  Lhp  Inading  truUu  of  jEstbo-Pliymology, 
furfh  witb  Bs  mucli  falnesH  ta  is  h«re  requisite.     Sonts- 
Dd  nnd  emotion  ia  tlieir  rolationa  to  nervous  action,  bare 
dealt  witb  pvuorally ;  and  whatever  bas  been  aaid  of 
Bcwl  KinsatJODs  nnd  epcrial  emotjona  baa  been  said  roureljr 
iHtnto  ■  biw  wbi<;b  bobls  nmontr  all  ibo  rest,     Tbo 
nitanta,  iiabjoct  ivn  and  Dbjcotivn,  of  oncb  particular 
of  aonaatiuB   and   mdi   particular  kind  of  vmolion, 
fhcrf  paw  over.    'I'boy  nmj  be  sludiinl  to  gmat  adrantnge 
tbii  works  of  PrufeoRor   Bain  on   The   Sefuef  and   th» 
ttellMt,  and  TJU  Bmotioiu  and   tho  Will;   m   which    bo 
\f  I   ebibonito  apconnt  of  the  coiim-otion  butwom 

]  r  fi-olintr,  eimplo  or  conipb-x,  nml  iti»  TwioiU 

byaicftl  oocompanicDDnlA.  To  thMO  works  I  mast  com- 
wixbra  to  trace  out  tboso  minor  cor> 
!■  tbo  proitenC  treatise,  the  only  facta 
]ful  to  bo  Darned  with  us  are  tboao  set  forth  ia  the 
^«cedmg  sections.  I'bey  mny  bo  eumnied  np  thus. 
'  Foeling  of  whatercnr  kind  is  directly  known  by  «ach 
pmton  io  no  oUwr  pUco  titan  his  own  couHoioaflneas.  That 
JMhigii  oxiiit  in  tlio  n-orbl  bovotid  ronscioiuneea,  is  a  belief 
fCKbtfd  only  tbruugb  an  involved  oombination  of  infvr- 
liic««.  Tlut  aJike  in  human  and  inferior  boiiiga,  feelinjjs 
am  ^coBiiiiinimoDta  of  ohangu8  in  tbo  pccaliar  alructuro 
ku'jwn  oM  tbo  tufrvwifl  ayHlum,  in  abto  au  indirt-ctly- 
•Mabliahod  iMiliof.  And  tlint  tbo  feelings  alone  coguizuble 
auy  indiviilual  aro  prodncts  of  tho  action  of  tiis  own 
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oorroiu  system,  wliioli  bo  hu  Dorer  woo  and  on  w)aeh  h» 
ctui  try  DO  experiments,  is  a  belief  only  to  l>o  arrivrd  at 
through  a  further  chaia  of  reeuonin^.  NcrertbeleBS,  the 
erideuce,  thongh  so  indirect,  is  so  vxtonitivo,  so  roried,  and 
M  ooDgraous,  Uuit  wv  nuiy  koccpt  th«  coadasioa  wilhottt 
hositiilion. 

The  ooDclasioD  tuving  been  Mooptod — pKxnaioiuIlj'  if 
not  ponnauently — ito  ralidity  is  Bhovrn  by  leading  na  to 
anticipate  truly,  in  one  aet  of  cases  after  aaothc-r,  the  par> 
ticulor  snbjectiro  pbenomona  thai  accompany  pnrticolar 
objixitivo  pbonomona.  We  hara  bko  tltat  tJio  aoveral 
circnnivtjiacoi  which  (hcilitato  or  hinder  q(ttoiis  action, 
are  alito  oircuinstaitoea  which  fucilitaUi  or  hinder  foeUag. 
We  have  seen  that  aa  nerrona  action  occupies  appreotaUa 
time,  00  feeling  occupies  appreciable  time.  We  have  Boen 
that  each  feoUng  leaves  a  partial  incapacity  for  a  lilca  IM* 
ing,  aa  mch  aervona  action  [<>aTea  a  partial  incapacity  for 
n  like  nervons  action.  Wo  havo  eom  that,  othor  things 
oqnal,  the  intensities  of  CDelings  vary  as  the  intoniitioc  of 
tho  oorrclabivo  norvotu  actions.  Wo  have  seen  that  tha 
diCIerence  between  direct  and  indirect  nervoos  diatiirbouoes, 
Durrespouds  to  the  difierence  between  the  vivid  feelit^ 
wo  call  rsal  and  tho  faint  feelings  wo  call  ideal.  And  m 
have  aeea  that  certain  moro  special  objoctiva  phenomena 
which  nervoos  actions  preiient,  liavo  aasworiog  sabjcoCivv 
pbooomona  in  the  forms  of  feeling  we  distingnish  as  deair«a. 

Thus,  impossible  aa  it  is  to  get  immediate  proof  llml 
Iteming  And  dittoos  action  are  iJie  iaaer  and  outor  Guwa  ol 
the  samo  obange,  yet  the  hypothesis  tliab  thoy  are  M 
haimoniaee  with  all  the  obsorved  bots ;  and,  as  elaowbne 
shows  (Fin!  PrinetpUi,  ^  40)  no  othor  verification  is  poa* 
siblo  for  ns  than  thai  wliich  results  from  the  establiahmi 
of  complete  ooDgruity  among  onr  expeneiiona. 
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{  S2.  We  may  now  eater  on  oar  special  tepic.  Thns  Tax 
we  bax-e  been  occnpiecl  witb  Uto  cUta  ol'  Psychologr,  and 
not  with  PsycIiolog7  properly  Mi^eaUad.  fii*ro  leaving  the 
foaniLttions  wo  pass  to  tho  euporstructuro. 

Not  B  (aw  nadcn  will  bo  Burprifted  b;  tbo  ossortion  tlinC 
lOo  of  tiif.  trutbM  we  Iiavo  bfeu  ooatempliUiag  axe  jnyolio- 
logical  tmtlta.  Bince  the  aoatomy  and  physiology  of  tho 
BorTOtis  system  have  occapied  so  madi  attention,  and  sin{<o 
it  bu  been  growing  mauifeet  that  there  is  a  Amdamontal 
coimcMition  between  nerrous  changos  and  psychical  states, 
there  has  arisen  a  confsHion  bctwocn  tbo  phonomoDa  which 
imderlio  I^ycbology  and  the  phonomcna  of  i'aychology  itself. 
reality,  all  tbo  facts  aaccrtained  by  those  who  hare  mado 
Btmotare  and  norro-foaotioa  tbvtr  stodios,  ore  faot« 
uf  a  lumpier  order  than  those  rightly  termod  payohological } 
tlioagb  thoy  are  facts  entering  into  the  composition  of 
ilog^cal  foots. 

t  will  admit  withont  heaitation  that  the  first  lira 
diajiters  of  this  part  oonaiflt  of  propOHitiotui  which  are  exda> 
sivcly  morphological  and  pbyKioIogical.  lu  them  tbe  strao* 
tare  of  tbH  aorroiH  systora,  its  runutioos,  the  conditiona 
to  ita  action,  Ae.,  have  been  dealt  with  purely  as  physical 
{ibwioaietia — phenomena  as  purely  pliyKical  as  the  absorptjoti 
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or  nntrimont  or  the  drcuUtioa  of  the  blood.  Wliat 
iinjiliaittoDs  may  hare  anaoo  from  the  nao  of  wurda  that) ' 
cmny  with  them  indirect  moaniiigB,  tho  direct  meaai&gs  ' 
all  tbo  propositioaii  set  dowa  have  Bowhere  implied  oao*1 
SOMXUaws  or  foclin^ ;  and,  ignonng  cooscioasncHs  or  feeliuj;, 
th<7  have  left  out  that  which  is  taciUf  or  arowedlj  coQtoiaed 
in  every  proposition  of  Peycbokigy. 

It  iriU  proWtly  bo  tfaooght,  howevor,  that  ul  any  nUr 
tmtha  belonging   to   Paycliology   proper  arv  to  bti  foocil 
in  tho  laat  chapter.     Dealing  aa  the  last  chapter  Juoa  with  ji 
tho  oonnectiona  between  norvoos  ebanges  ai>d  feolinga,  it  H 
ni-cessarily  bpcomes,  by  including  a  peychical  element,  a  part  ~ 
of  psychical  science.     To  this  tho  rejoinder  is  that,  tbougb 
it  can  Mnrovly  be  exclndod  absolutely  from  tho  body  of  this 
■CJanCB,  yet  it  doeti  not  xtrictly  fall  witliio  that  body.   jGatho* 
'pliy§ioIogy  baa  a  poaitiou  that  is  entirely  oniqoe.     It  belongs 
tii^ilher  U>  tho  ot>jootire  world  uer  the  snbjeelivo  world ;  but 
taking  a  term  from  each,  oocupi«e  itself  with  the  oorreUUun 
of  tbo  two.     It  may  with  os  mnch  propriety  be  included 
in  the  domain  of  physical  eaeoco  u  in  tJto  domain  of  pey* 
chical  K-ioncD ;  and  must  be  loft  where   it  stands,   u  tlw 
link  between  them. 

Perhaps  this  explanation  will  incnwso  ntllipr  than  dccttMM 
tho  siirpriso  produced  by  the  assertion  that  waa  to  bo  jiisti- 
]te<l.  To  dear  np  tho  confusion,  wo  must  examine  more 
carefully  tlio  diHtinotiun  between  the  trttths  which  are 
BtricUy  psychological  and  thoee  which  merely  oot4;r  into 
the  composition  of  psychological  truths. 

^  M.  lliraDghout  tbo  preceding  chapters,  including  ovea 
Ibo  lut,  every  proposition  sot  down  has  expressed  eomo 
relation  of  phmomena  occurring  within  the  limita  of  the 
organi.4m.  The  aubjoct'UiiUtvr  has  boon  tho  character  of 
•  slrticturo  [  or  the  effect  wliich  a  dirtturbouce  aot  np  in  onu 
place  has  in  causing  motion  in  atiolhor;  or  the  connootion 
btttween   tbo  physical  state  of  the  whole  or  a  port  of  tbe 
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aai  novMi  ^cooml  or  local  tifrroos  procMs;  or 
variabla  intenniy  of  an  actioo  in  a  nerre>ccntro  m 
doterminod  by  k  proocding  like  action  >  or  the  intonlcpcn- 
dsnoo  of  intOTDnl  physical  dianges  and  inUnuI  psyoliioal 
otmrigoN.  Tlmt  tit  to  say,  tlio  nttuntion  bu  erorywliora  been 
tlin.'cU>d  excluairely  to  CD*o!d)itfDC«!(  aad  Hoqupucos  of  whicb 
tliu  body  alone  is  the  sphere.  Distinct  or  tai-it 

rcfvrvacio  has,  indeed,  fr«:qncntly  been  made  to  somo  extomnl 
forco,  Eitlior  a  diJlurbiiig  agent  lying  b«yond  tlio  limits  of 
thn  orgaoinn  ban  been  reforrod  to  in  gcncrul  Urmia,  or,  for 
-itlion'a  aakc,  this  or  the  other  kind  of  diitnrhing  agent 
i«°  iK^n  named.  Bot  Bocb  referonoea,  roffoti  or  distinct) 
lum  boon  mado  merely  becaiiso  it  was  noedfdl  to  Enppose 
KUDoUiing  by  irhjclt  an  orgaaio  ehaogo  wua  set  op  j  not 
becauiio  tliu>  M>m«t)iing  bod  to  be  laolnded  in  tbo  propoxt* 
tion  wt  down,  which  in  every  oaae  formnkted  an  intomnl 

KLion  only.  Tlie  catanglement  of  phenomena  ia  Bnch,  that 
oaa  Qovor  cot  off  abeolutely  firom  all  olhon  tbo  paF> 
tar  plumoDcna  w«  aro  dealing  with;  Irat,  bmauM  iro 
pnianppoM  tbuso  othur  pbononena,  it  does  not  follow  that 
Uw  aoiimoo  to  whtch  they  pertain  forma  part  of  the  science 
with  whicli  we  ore  specially  occapied.  For  instanoo,  it  ia 
impouible  to  describe,  or  think  of,  a  chemical  exporimont 
that  discloeue  some  chemical  relation,  withont  making  dia- 
Uoct  or  tacit  rvforoncoi  to  pliymca)  relatione — tho  pouring 
and  mixture  of  liquids,  tbe  aaoent  of  babbles  of  disMigaged 
gu,  tine  fidliiig  of  a  precipitate ;  bnt  it  is  not  therefore  held 
tbot  we  aro  loclading  physics  in  oor  chemiiilry.  Similarly, 
it  mnit  bo  admitted  that  though  tho  foregoing  cliaptera 
haro  tacitly  ooumed  onrironing  forcoi,  yet  this  assomptiot 
boa  been  simply  incidental  to  the  study  of  interoat  oo- 
ariiteaoea  and  aeniueooae. 

Now  so  hmg  OS  we  state  facts  of  which  all  tlie  terma  Uo 
lithio  the  organism,  our  facts  are  morpliulogical  or  phy- 
siological and  in  no  degree  psydiological.      Even  though 
liw  relation  with  which  we  aro  dealing  is  that  botwoea  a 
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oerroas  cbutge  and  a  feoUn^,  it  is  still  not  a  p^cliotogloa) 
nUtioQ  sn  long  u  tlu)  foolinf^  is  rogu^-d  morvly  as  atm* 
itnctod  with  the  oervouti  chniige,  anil  not  oa  oonaaot«il  witb 
itonto  Qxiatcnoe  Ifiitg  outside  the  organism.  As  oorUiDly  m 
Uie  tnan  who  demonatavtes  by  dissectioa  ttie  articuUUotu  of 
tbc  bones,  and  tho  man  who,  by  a  Bpbygmogrnpli,  dolineatw 
Uiu  varying  inoUuns  of  tbo  boart,  aro  mpocttv«1y  stadyinff 
Btorphology  and  pbystotogy ;  ao  oerl«inly  is  Um>  auin  who 
oxomiaos  norroua  Btrocture  and  experiments  on  nt-rruiu 
(bnctton,  a  etadent  of  these  same  sdences^  if  he  coosidim 
the  inner  oorrolations  only  and  does  not  simttltaoeottsty 
conaidor  tho  nnsiri^ring  ontor  comlations. 

For  tlutt  which  dUtingntshes  Psychology  from  tho 
on  wliicli  it  reats,  ia,  that  each  of  its  propositions  tnlcM 
ooant  both  of  the  connected  interna]  phetMmeDA  and  of  tin 
connected  externa)  phenomena  to  which  they  refer.  In  a  pby- 
mtdogical  propositioii  au  inner  rcUtion  is  tbe  esBential  sub- 
ject of  thought ;  hot  in  a  psydwtogical  propositioii  an  ouur 
relation  is  joinnd  with  it  a*  a  co-«mpntia]  subject  of  thooghL 
A  rotation  tn  tbo  vo^-ironmcnt  runs  into  co-ordinslo  im> 
portAnco  with  a  relation  in  the  organism.  'Vho  thing  oon* 
tomplated  is  now  a  totally  diflaront  tbing.  It  i»  not  tho 
oonneotion  between  tho  internal  pboDomouA,  nor  is  it  tbo 
Dotmeotaon  btitwcoo  tlio  external  phi>nomena;  bat  it  is  (A« 
eoniwelton  bttwtm  than  two  eonnediofiM,  A  psyoliolog;ic«l 
proposition  ts  necessarily  oompoonded  of  two  propon^u^ 
oT  which  ooe  oonccroa  tbo  subject  and  the  other  cooooras 
thii  olyi-ct ;  and  cannot  be  ozpresscd  without  tho  four  Uvrot 
wUivh  these  two  propOKitions  imply.  Thu  distlnctiou  nuiy 
be  bent  explained  by  symbobi.  Suppose  that  A  and  B  are 
two  rcthitcd  nanifostAtioua  in  tbo  environraoDfr— «ay,  tbo 
oolour  and  Uwte  of  a  fntit ;  tlum,  so  long  as  wb  oonlemplate 
fthctr  nOation  by  tteelf,  or  w  axxooiated  with  other  oxtomal 
pheaomona,  wt*  ani  ooonpiod  with  a  portioa  of  physical 
aoienoe.  Kow  sappoeo  that  a  and  A  an  Ute  sensations  pro> 
dnced  in  tlie  orgnnism  by  tbis  peculiar  light  which  the  fr«il 
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ud  hy  Uw  oltenucal  actioa  of  its  jnioo  on  the 
I }  Uum,  no  long  u  wo  study  ttio  ocliou  of  tlio  light  od 
roticui  nod  optio  cnoCroa,  and  coaiiidor  how  tbo  joioo  wU 
op  in  oUmit  ooDtres  o,  ncn-oua  rhange  kuoim  u  sweetnHS, 
wa  am  oeonpMNl  with  facts  belungiag  to  the  scieacea  of 
Phlfikilogjr  and  jEntho-phyuologj'.  But  vro  posii  into  the 
donMtQ  of  Piiyrhi)1ii}.^y  the  momeDC  wo  inquir*  bow  th«re 
eoinaa  to  exii>l.  wiiJitii  tho  organiain  a  nUtiOD  botwMu  a  and 
i  that  in  eotne  waj  or  other  oorresponda  to  tho  rolaUoQ 
betwwn  A  and  B.  F^acholoiry  ia  nxcluairely  concaraed  with 
this  ootincction  botwoen  (A  B)  and  (a  b) — has  to  iareetigate 
it*  DAtutVj  its  origtn,  its  m<«nin^,  &c. 

A  momont'ii  introiipoctioii  will  now  make  it  clow  to  the 
it'itilcr,  thai  ho  ouinot  fnuno  aay  ptychologlcul  ooocoptioa 
witiiuut  thu5  looking  at  tatenial  co-oxixtoticoa  aud  so- 
qncoces  in  their  luljuHtinenta  to  eztornal  co^xiatenoes 
■ad  seqntnvM.  If  be  studiea  the  siinplrat  act  of  per- 
ception, an  that  of  localixing  a  touch  iu  some  port  of  bis 
akin,  tho  inili^p'-uaable  term*  of  his  inquiry  arc: — on  the 
ODo  lumd  a  lliiu^  (1)  and  a  pasitiou  (2),  both  of  which 
he  regards  on  obju'tive ;  and  on  tho  other  hand  a  aonsatJon 
(8),  and  n  stntu  of  coniicioDsne«3  coaatituting  hia  appmhtiu- 
tion  of  poeilton  (4),  both  of  which  ho  regards  aa  auhjeotivo. 
Again,  to  cite  aa  example  from  the  opposite  extrenra, 
if  be  takes  for  hi«  problem  one  of  hia  involved  sentimont^j 
f^^  .1.. .  „f  jiujtifH,  hu  cannot  roprcs^nt  to  himself  tlus 
»  ,  ur  giro  any  meaning  to  its  name,  without  tilling 

lo  mind  actions  and  rolntions  Ruppowod  to  oxiiit  in  tho 
euvironment :  n(>tth«r  tbia  nor  any  other  emotion  con  be 
oroiD-cd  m  cons^iottsneas  even  n^noly,  withoat  positing 
nomstbin^  bofond  conscionanesa  to  which  it  n-fors.  And 
wboo.  toxtwul  of  fitadying  Psychology  sahjoctjvi'ly,  be 
nudios  it  objoctivfly  in  tho  acta  of  other  beings,  he 
■bnikrly  finds  hiinwlf  incnpablo  of  atirriug  a  step  witb> 
ou'  "  '  '         ..f  inner  corrtdntiou  in  their  reTwonoM  to 
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f  M.  It  if  contonded  bj  some  Lbat  P^clwIojS^  is  ft  fisrt 
of  Biology,  Btul  Bbonld  bo  merged  in  it  [  and  those  who  holi) 
Hub  view  will  poBtiibly  answer  tho  aboro  arf^amcnt  by 
Mjin^  that  in  many  cuw  the  noo-psj'cfaological  part  of 
Biology  al«o  takoa  into  aooonnt  phenomena  in  tho  enTiroo* 
msntj  and  even  definite  connecdous  among  these  pheno 
mroft.  The  life  of  eretj  organism  ia  a  continuous  adi^bttioa 
et  ita  inner  actions  to  oator  actiooi ;  and  m  oonjihiM 
tntorpretatioD  of  tho  inner  actions  involvM  recof^tian 
of  tliB  oator  actions.  The  annual  production  of  Ioavm^ 
flowon,  and  seeds  by  pUat«,  ia  adjusted  to  the  umasl 
changes  of  the  seasons;  and  tium  is  in  animals  an  adjiul- 
inflnt  botwoon  extonia]  ohongM  in  tfimpentore  and  nbund- 
•ooe,  aud  intoroal  production  of  ova.  Uoreoror,  tbciro  arc 
many  special  reUtions  of  Blructuro  and  functioo  in  plants 
and  animals,  that  have  reference  to  special  relatioDB  of  slnu* 
turn  and  function  in  snrrunnding  plaQto  and  Miimnlfl:  i»> 
■tanoo  thoao  armogomonts  of  tho  MUcual  oi:gaas  that  lit 
partioulur  pluDoogams  for  being  fertilized  by  tho 
insoota  tiiat  visit  them. 

Bat  true  as  is  this  concoption  of  Life  (sod  having  baaed 
tha  PrindpUu  of  Zlio/o^y  on  it  I  am  not  likoly  to  cpMBtion 
or  to  uodorraluo  it),  I  nevm-Cbclosa  hold  tha  J^'T^nniHr 
above   drawn    to   be    Bubstoutially    valid.      For    thiw^gK 
ont  Biology  proper,  the  unvironmeat  and   ita 
phfloonena  an  either  but  tacitly  rocogoiced,  or,  if 
and  dofinitoly  rocognisod,  an>  m  bnt  oocasjopanyt 
tho  orgaoism  and    its   oon«la(od   pbeaoBwaa 
mooopoliio   the   attention.      Bui  in  P^diologyt  tba 
tafaUcd  pbfmomena  of  the  environment  are  at  erory 
tvowedly  and  distioctly  rsoogoiaed}  and  are  aa 
to   every   paychologiodt  idoa  as  are  th«  ooncUted 
nomona  of  thu   orgnuUra.      Let  ns  obeervB  tbo 
aa   axemiilifiod.     Wo  study  digaslion.     Digastion 
food.    Food  implies  udgfabooriag  planta  ca>  "J*"-!* 
thia  impUcatioB  soaroaly  aatMs  into  oar  aCudj  of  djgaslinn. 
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Kpdto  Bpeoial  quefition — bow  tlie  digestive 
[  U>  tho  matorinU  tli«jr  linvc  to  act  oponf 
Agnia,  wheo  wo  ioUtrprct  respiration  wo  take  for  gnmt«d  a 
mrrotinilin^  ox}rg(nmt<<d  medium.  And  jet  to  «bow  how 
tmr  tlit>  two  mfty  be  eopMmted,  we  need  only  remember  tliAt 
tba  phenomena  of  n^tpirstion  may  be  very  well  traced  oot 
ID  one  who  Im-&thiM  a  bladder  of  gu  artificiallj  obbuned 
from  p4>tx>x)dr>  of  nuoganese  or  dilofato  of  potash.  Onoo 
m(n«,  if,  in  following  out  Uu>  lif»-histoT7  of  a  plwit,  wo  lum 
to  note  lb«  «■'■  i  of  ita  hooked  eceds  to  Uw  woolly 

Bsooa  of  the  uu  '  !iich  accidentally  carries  them  off  and 

dwpcmea  them,  this  distinct  rcferonoa  to  spociaUy<ooitne«tod 
phonomena  in  tho  (n)%'tronmcat>  occars  either  hot  once  in  an 
account  of  the  p!iuit'.t  lifo,  or  only  at  long  tntomils.  In  fact, 
wo  may  any  tltat  tho  grwt  man  of  ponily  biological  phcno- 
Bona  mi^  b<?  diitplaycd  for  gome  time  by  an  orgnoism  de- 
lidufd  firam  its  medinm,  oa  by  a  6ab  oat  of  water.  Now 
flbMrre  how  diSsrent  it  i^  with  psyi-bologtoal  pbonomena. 
We  oumol  uxpluin  a  i^itiglo  act  of  a  Gsb  as  it  morca  about 
in  the*  water,  without  talcing  into  ocooout  its  rolotiona  to 
iHiij^hbotiring  objocta  duitingiushed  by  apecJaUy-related 
attnbnfcea.  Thii  initfinctive  procefdinga  of  tho  imwyst, 
cquiklly  with  tliose  which  in  higher  crcatuicii  we  cnll  in* 
taJligcnl,  we  oro  unable  even  to  express  without  referring 
to  Ihiogs  around. 

In  briftf,  then,  tho  propcsitiona  of  Biology,  when  they 
imply  thu  envtronmnnt  at  all,  imply  almost  exclunvoty  ita 
fow  general  and  oonstant  phenomena,  wliidi,  becanao  of 
^etr  geueiality  and  constancy,  may  be  left  out  of  con> 
■idemtion;  whereas  the  propositions  of  Psychology  refer 
to  ita  mnldtndinoni!,  special,  and  cvcr-rarying  phonomena, 
which,  bocanso  of  their  spodality  and  ohangCAbility,  am- 
Bot  ba  l4tli  oat  of  conaidemtion. 


^  50.  'ilie  admission  that  Psychology  is  not  deuinrcatod 
urn    Biology  by  a  sharp  line,  will  perhaps   bu  couatruod 
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inU>  the  ndmUdon  tlut  it  nmnoC  rightly  be  rrgitrdo^  lu  • 
diMtJDOt  Bcicnce.  But  Uwed  wlio  80  coostme  Uio  luliiiiiision, 
mwcDDCciro  thv  natures  of  the  rolatiooa  amoriff  the  BcieocM. 
They  Msiiinc  thitt  there  exist  objectively  thoso  clear  B«iwn* 
tiooB  which  the  needs  of  ciamtficiUioa  kwl  tu  to  ni»kg 
aubjoctircly.  Whereas  tho  fnct  is,  that  boyond  the  diviniou 
between  the  throe  fondamcntAl  ordors  of  the  st-iencra,  Ab> 
■tmct,  Abstmct-ooncreto,  and  Concreic,  tbero  exist  ob* 
jectiroly  no  clear  seponUions  at  all :  thero  are  only  Jifi«r- 
ent  gronpa  of  phenomena  broadly  contrasUKl  but  Hludiny 
off  one  into  anottior.  To  those  who  accept  the  docfcrim  of 
BrolntioQ,  this  warcely  needs  saying ;  for  Evolution  bring 
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universal  proceea,  one  and  oontinueus  throughont  all 
forma  of  existence,  there  caa  be  no  broak — no  cbiuij^  fn>m 
one  gronp  of  concrete  phenomena  to  another  withooi  a 
bridge  of  intermedial  phenomena.  It  will  bo  woU  han, 
buwever,  to  Hbow  by  illustratioBH  Uiut  the  simpler  roncnis 
•cieoeoa  are  sopoinblo  from  one  aaetlier  only  in  the  mme 
way  that  Psychology  i«  soporablo  from  Biology. 

Astronomy  and  Ooolr^y  are  regarded  aa  distinct.  Bat 
Geology  is  twtbiug  more  than  a  chapter  continoing  in 
detail  one  part  of  a  htBtoi7  lliat  was  onco  wholly  ostiono- 
mio  \  and  even  now,  many  of  its  loading  facte  belong  •■ 
much  to  tho  older  port  of  tlie  hixtory  aa  to  tho  yoanger. 
Koi  only  do  we  trooe  back  the  Earlb  to  a  timo  when 
■Btranomia  attribotea  were  tmoomplicoted  by  thoao  geo> 
logio  ones  that  have  gradually  arisen  as  it  cooled  [  not  only 
ts  the  eolar  heat,  oatung  the  aerial,  marine,  and  Suvial 
enrrmta  which  work  moat  goologio  changes,  are  we  cdcb- 
fdttod  to  recognise  an  astronomio  forco ;  bnt  in  the  tidal 
wavu  wo  hnro  a  phenomenon  aa  mnob  aatroDomio  as 
logic,  and  aa  ranch  gcologb  as  astronomio.  Even  ho  wfcn' 
arbitrarily  exctadea  from  astronomy  erei^-lhing  but  tlie 
molar  motions  throughout  tho  Solar  S^'stem  (so  tgnoriaf 
tho  mdtont  light  and  heat  by  which  alone  tho  Son  and 
plaaela  are  known  to  tta]  does  not  escape  thia  diSool^} 


* 


§1 


TSK  scan  or  rnTciiuLuor. 


187 


tlu>  motioii  of  the  titlnl  wave  is  a  molar  mfltioD  gA&o> 
\iy  forces  each  as  generate  oU  oUier  molar  moUoiu 
libiuid  bjr  tlio  Solar  ^yetom ;  &nd  yet  it  is  st  the  samo 
ac  a  moUon  of  mattor  on  tl>o  Eartli'a  sarfftco,  not  dis- 
^ouiImIjIo  IVotn  Uiuoe  oUier  wotioas  of  mntt«r  wbicli 
Bostitate  geological  changes,  many  of  wliidi,  indeed,  an 
QConiitiuita  of  it.  The  separation  l>eiwe«n  fiio- 

sad  Goolo^y  once  ee«intd  impasaable ;  and  to  Dtany 
HO  now.  &ut  crcry  djty  Irings  new  rmsons  for 
beUoving  llmt  the  one  group  of  phenaueua  Lns  growu  ont 
of  tho  other.  Orgam^me  are  highly^difierentiated  portions 
of  the  matter  forming  the  Earth'^  crust  and  its  gafieoos 
mlopo;  and  their  diSercntoation  from  the  rest  has 
J,  ltk«  other  diflentntiations,  by  degrees.  The  chasm 
tWDon  tho  inorgnaio  and  tho  organic  is  Wing  lillctl  up. 
the  ODO  hand,  Bomo  four  or  fivo  tlionsaud  compounds  once 
egardcd  us  exclusively  organic,  have  now  Ircvu  produced 
tifidally  from  inot^nnic  matter;  and  chot)ii.-sl4  do  not 
doubt  their  ability  so  to  prodnoe  tho  highest  forms  of 
organic  matter.  On  the  other  hand,  tho  microscope  haa 
dovn  organisms  to  simpler  and  simpler  forms  undl, 
the  Pntogetua  of  Professor  Haecke),  tbcro  haa  boen 
liod  ft  type  dtetingui^liablo  from  a  Iragmcnt  of  olhumca 
Jy  by  it«  fiurly-gnuitilnr  character. 
Thus  the  distinction  between  Btology  and  Psychology  Iiaa 
ho  flame  justiScation  as  the  dutinctioiis  between  the  con> 
scieiK«a  below  them.  Theoretically,  all  tho  concrvto 
cd«flct«  are  adjuiniog  tracts  of  ono  tcionco,  which  has  for 
it*  Ruliji-ct-nuit.lcr,  the  continuous  tniisfonnation  which  the 
Vninrso  uudergixsi.  Prncticolly,  however,  they  are  dis- 
tingniahable  as  snccessirely  more  specialized  parts  of  tho 
total  scieooe — porta  ftirthrr  i<podaltx«d  by  tho  inlroductioa 
of  additional  faotom.  The  Astronomy  of  the  Solar  Systom  is 
a  Kpocinliuid  part  of  tliat  general  Astronomy  which  iocladea 
our  whole  Sidereal  System ;  and  becomi-s  upecialixed  by 
taking  into  account  the  ruvolutiouit  and  rotutiona  of  phuiata 
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•nd  witellitea.  Oeology  (or  rather  Gt-ogi-uy  tct  lu  call  H* 
tliMt  we  may  JBclude  all  thoso  minonlogicnl  Mid  nMrteorologiral 
changes  which  tho  wonl  Geology,  u  now  xiM'd,  raoognitri 
but  Uc-itly)  itt  a  spedalized  part  of  this  special  Astronomy  j 
and  bocontes  speoudized  by  joining  with  the  oflbota  of  tti« 
Guih's  molar  motions,  the  oEIbcta  of  oontianooB  decTCww  ia 
ila  internal  molecular  motion,  and  tli«  ctlvctA  of  iIm  noloeolor 
motion  radiated  from  the  Son.  Biology  U  a  spociidixcd  part 
of  Geogcny,  dealing  with  peculiar  a^nigates  of  prcaliar 
diomical  compoimds  formed  of  the  Earth's  raperfioi»l  rls* 
menta — nggregatea  which,  while  exposed  to  thvee  Batne 
genenl  forces  moUr  and  mQlccolar,  also  aztTt  certain 
general  actions  and  reactions  on  ono  another.  And  Psy- 
chology is  a  epccialiutd  part  of  Biology,  .limited  in  tW  appU* 

tiou  to  tho  higher  division  of  these  pecoltar  aggngalee, 
occnpying  itself  exclusively  with  those  spedal  ootiooa 
and  reactions  which  they  display,  from  instant  to  instant, 
in  their  converse  with  the  special  objects,  animate  and  ttu 
animate,  amid  which  they  move. 

But  this  introdnotion  of  additional  fikctors,  which  diflkr- 
entistcs  each  more  upccial  science  IVom  tho  mom  gunoral 
acience  including  it,  fiuls  in  orory  case  to  dtflbrenCtate  it 
absolutely;  bccanse  the  introduction  of  tho  additional 
&etora  is  gradual.  It  is  so  not  with  the  Concrete  Sciences 
aloQO>  bat  OTon  with  the  Abstract-concrete  Sciences,  wfaiob 
■t  firab  sight  scorn  sharply  demarcated ;  as,  for  iastuiM, 
Physics  and  Cbcmi.ttry.  Physics,  dealing  with  changes  in 
the  distribution  of  mutter  and  motion  coBMidered  apart 
from  nnlOceneases  of  qaality  iu  the  matter,  is  obligvd  to 
hidudo  in  its  inquiries  »U  the  molecalar  integrations  and 
dialnlogrntions  caosod  by  alterations  of  lemperotniv — tho 
mrltings  and  eraporations  which  increase  of  boat  produee*, 
■■  well  as  tho  couden8ations  and  crystalliuitionfl  which  follon' 
decrease  of  heoL  Among  other  molecular  tmnsformalioDS 
rasolting  from  kmee  and  gains  of  molecular  motioa,  an 
Mtoee  known  ns  allotropio— Imnsformaliona  which. 
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ibty  ftltoring  Uxt  doj^ivos  of  iategratioa,  lesre  thtt 
Baobwolr*  so  nvnmiigcd  tbftt  tbo^  exhibit  now  propertiefl  of 
dw  onlor  w«  call  chemical ;  M  is  abown  b;  their  chuigod 
■fifties  (or  the  moleoules  or  other  substances,  and  by  their 
ehsDged  effects  oo  oar  nerrea  of  sense.  iSost  we  class  such 
molsoillBr  tmufornuitioDfl  as  phjgtoal  phenomena,  b^cnuae 
ia  eftoh  cuo  Iho  moloculcs  conoerned  ore  all  of  ono  kind  T 
If  so,  whftt  aro  wo  to  Miy  of  isomi'no  transfomuitionR,  which 
all  cliemtit«  nKOgnixe  as  of  essentially  the  sanie  nature  f 
la  thcee,  molecolee  of  different  kinds  are  ooncented.  And 
if,  boeaoto  tlwy  show  ns  a  ro-distribution  of  hot«rog«Qeoiifl 
tnoloculot  iurt^nd  of  hotnogcneocu  ones,  wv  pnt  thom  in  the 
eatmgory  of  chemical  pbsnomena,  we  arbitrui-ily  dissucinio 
two  raodamentally-aimitar  claasex  uf  facts.  Perliapa  it  will 
he  replied  that  in  iaomerio  tran^fonuation*)  the  molecules  an 
bcHDOgiroCdifl,  rcUtivi;1jr  to  the  re-distribntioa  they  nndergo  j 
that  each  of  them,  retaining  its  indindnality  onchaitged, 
coraportt  itMlf  towards  the  re«l  m  thongh  it  were  a  siinplt) 
moloeoln ;  that  nothii^  noro  takes  place  Ihnn  a  re-grouping 
of  thaw  oncbabged  n)oleciiI«  [  and  thai  there  is  thus  an 
abamco  of  what  ccmatit(it«a  a  truly  oheiuirjtl  change — anion 
or  dimtion  of  anlike  moleculeH.  The  reply  is  plausible,  but 
it  ia  cutty  dispoeod  of.  For  then  are  transformMions  of 
thia  tuturft  in  which  sovh  anioun  and  disunions  occur.  A 
ooUoid  compoond  ia  poAsing  from  oiw  of  its  isonunrio  fonns 
to  another,  very  generally  parts  with  some  of  its  contained 
water,  or  takes  up  additional  watw.  Does  this  make  the 
oliaoge  a  ehmnifial  ooe  F  Thva  wo  must  relogato  to  Um 
domain  of  Fhyaica  that  isomeriun  which  H  not  nocompaoied 
by  Ions  or  gain  of  water,  and  inclode  in  the  domain  of  Che- 
mbtry  Uiot  Lsomerism  which  is  so  acoompanittd — a  very 
aititicial  disunion  of  the  scicncos,  to  which  I  tliink  neither 
Physicists  nor  Cheraist«  will  agree.  Nerertheless,  mi- 
diwided  as  is  the  line  which  separates  them,  wo  aro  not 
pfDVonted  from  recognixiug  the  brood  distincdoa  between 
Uolecalar  Physioa  and  Chcmtstty.    The  new  factor  whit^ 
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diS^ntifttM  Chomistry  from  Moloculu-  PbyKtcs,  b  the 
hetarogeoeiiy  of  tbe  moloookM  with  wlioso  nvdUtribationi 
it  deals.  Aud  tlte  contrturt  Iteace  rosnltin^  is  too  Mraoglj 
tnaikod  to  be  obliterated  by  transitiotial  caaes, 

In  tLis  wny  it  is,  then,  tltat  t}te  coDsptcnam  proemce 
of  additionnl  fACtors  diai?roat!»t«s  FsyeixDiogy  frota  Biok^  < 
proper;  altliongb  ia  Biology  proper  theso  fActors  tdsIcd  jm 
occaaiona]  appMnaoe.  Hie  ooBtrnst  betWLoen  ih?  iwu  ts  no 
more  destroyed  by  soch  oommuoity  aa  exiats,  llian  ia  tb* , 
contnuit  botwocn  niglit  and  day  doetruyod  by  Uiu  uocnmitm 
of  a  dawu  which  bdongs  as  omch  to  ono  a*  to  tho  oUii^r, 


f  fi6.  A  far  more  radical  distinction  ronuiinri  to  Ite  dr-sw:!, 
VThilo,  under  ita  objective  aspect,  Pflychology  is  to  be  uteasMl ' 
u  one  of  tbe  concroto  scieocee  which  saocesaiTcly  deer 
in  Mope  as  thoy  tQcnwse  in  eptwiality;  under  ita  sabjoctiTS 
Mpoct,  Psychology  ia  a  totally  oniqnu  scieDCOt  independent  j 
of,  and  antithetically  opposed  to,  all  otbor  mimmmw  wbatovw. 
The  thought*  and  feolings  which  conntitnte  »  ooBaciansaoM, 
and  are  absolutoly  inacoosflible  to  any  but  the  po«WM»or  i 
tbat  coasototunoaa,  form  an  existence  that  haa  no  pboa 
among  the  exuten«eB  witJi  which  the  rest  of  the  miencM ' 
deal.     Tbntgh  occomnlatod  obeorvations  and  oi|)eruiMBt*| 
have  led  na  by  a  Tery  indireotaerieaof  infcrenooa  (^  41)  to  the] 
belief  that  mind  and  nerroas  action  are  tJie  aubjectiTfl 
objective  Uuxa  of  the  same  thing,  we  remain  utterly  UKapablaj 
of  seeing,  and  even  of  imagining,  how  the  two  are  reUbMl. 
Hind.stUl  coniinnoa  to  oa  a  something  witltool  may  kiiubipj 
lo  otbor  things;  and  from  tbo  sciunuo  which  dttooron  by  !»• 
troepoction  (he  laws  of  this  something,  tJicre  is  so  ; 
by  tmnaitional  sti^pa  to  the  edencea  which  discover  tbe  Ivra^ 
of  them  other  things. 

Following  U.  Comle,  tbere  art>  a  few  who  aascrl  that  a 
tnbjective  Psychology  ia  impoMible ;  and  to  such  the  abova 
paragraph  will,  I  «nppoee,  be  meamnglau.  But  whoorar 
n>cogniz«a  a  eubjective  Psychology,  and  admita,  aa  be  munt, 
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■omp 
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wiOioat  h  there  can  b«  no  objoctivo  Psyvhology,  thens 

in  Giwls  htmaelf  obliged  to  asaign  a  qaito  spociaJ  rank, 

to  Uio  Snb  oaiy,  but,  bj  itnpUcfttion,  to  the  Kcoiid.    To 

tfaoAO  who  SCO  thftt  tliD  fissootial  coaceptiooB  on  wliiuh  Ptiy- 

dtolofty  Id  gvooiml  pfoooodg,  are  rnrtusfaed  by  snbjeotivo 

FRjrehologjr — to  thoao  wbo  ae«  tliat  uicb  wordH  ns  foeliugs, 

idcna,  inrmoriee,  ToIidoDS,  hare  aoqatred  their  Hevond  dmnui- 

togs  tbroBgh  Bdf>uialysia,  and  that  the  distincttond  wo 

ce  betweon  sensaHooB  and  otnottons,  or  betwi-en  aaU>- 

atio  actn  aod  Toltmlurjr  iujt«,  cod  bo  vstabtishi'd  only  bj 

DoiporiMiui  among,  and  claiiwilioiktions  of,  oiir  mcatal  «tate«; 

rill  be  maniTaat  tlint  objvcttvo  Pxjrchology  can  haro  ao 

oKutCDOe  u  sooli,  without   borrowing  ita  diita  from  «ub* 

uTtive  Psycbology.     Aai  tbos  poruciring  that,  until  tl 

olcnowledgos  ita  iadobt^dnou  to  subjix'tivo  Psjchology, 

oI'JL-cLivu  Fsycbology  cannot  k-giitinntnly  nsc  anj  Uirms  thai 

nacUMuaeu,  but  mosl  liuiil  iUf\f  to  narrow  oo> 

ui  considered  as  phyHical  uuly;  tlif/  will  soo  that 

objood?e  Paycbology  ooutaina  an  element  which  diOei^ 

tea  it  from  the  rost  of  the  epi-cial  concrcto  8ci«Dces 

nore  tlian  any  of  tbc»o  aro  dilTunjuLiutud  from  oav  anoLhe>r. 

feXbo  cbuma  of  Peychology  to  nuik  a^  a  dtittinct  «ci«noo, 
)  tlitu  not  nmullor  but  greater  tluin  t\io^i>  of  nuy  oth<rr 
oaov.  If  its  jibenoniRua  are  coat«iiipbtled  obj«cltvuly, 
irdy  aa  nerro-inDScnlar  adjustments  by  which  the  higher 
ur^unismB  &om  moment  to  moment  adapt  tWtr  actions  to 
envirobing  oo-«xititcnccB  and  frequences,  ita  dcgruo  of 
■peciBlity,  onrn  then,  oniillos  it  to  a  sepanto  place.  The 
tnomimt  tlui  elcmmt  of  feeling,  or  consciousness,  is  nsed 
interpret  neTTo^mnflcuIar  adjuEtmcnta  as  tbtis  oxbibik-d 
the  living  beings  aroond,  objoctivo  Pnycbology  ocijuiron 
JdiLioiud,  and  qoiUi  okcvptiouol,  distinction.  And  it  is 
duitingaiabfid  in  being  linked  by  this  common 
Ljabmuot  of  oooacionaneaa,  to  the  totaUy-indi-pcuul^at  scienoo 
jjHf  anbjcctivo  Paycbology — Uut  two  forming  toguthor  a 
^Auoblu  acuinoo  which,  m  a  whole,  ia  c[i)ite  «ui  goMrU. 
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f  57.  So  nndereUmdingita  scope,  w«  nro  dow  propared  t& 
anter  on  U»o  Btody  of  Pnycbology  proprr.  Tho  forogoing 
diaoasaion  scrres  not  unlilly  to  introdnoe  the  seronl  divi> 
eJons  into  wliich  tho  entire  mubjcct  fnlls. 

Tini  coino  the  Inductioos  of  Psychology ;  ondcr  which 
titl«  we  will  deal  with  tho  leading  ampirical  genarnU^ 
tiona — preiteuting  thoni,  liowuvor,  andor  an  aspect  Hota»> 
what'  different  from  tho  muid  ono.  And  tho  tralhs  ia> 
dactivoly  reached  will,  whon  {Miwible,  bo  clucidnt'Hl  d<><)ito< 
tivcly,  bj'  affUtiiting  Ihom  on  the  truths  of  Neoro-jihyaiology 
and  .^Kthtspbyaiology  set  down  in  the  foregoing  chnpturs. 

Wo  will  next  pus  to  01)joetit«  Peycbology;  of  which  tlirv* 
divimonn  nuiy  coaruDiviitly  bo  made.  In  tho  lint,  or 
Qaiwnl  Synlbesia,  we  will  Intcn  thrutighont  tho  animnl 
kingdom,  the  progress  in  tliese  perpetxul  adjaatinentii  of 
opeciAl  inner  actioua  to  special  ont^r  actiona,  which  oi-coid* 
pastes  increasing  evolution  of  the  nerrotta  sjrstem — omitting, 
M  far  as  may  be,  the  element  of  consciousneaa.  lu  tlte 
aaoond,  or  Special  Synthesis,  we  will  consider  this  same 
progresa  more  closely,  with  tho  view  of  (Iclincatiog  and 
formalaliog  it  in  terms  that  imply  oonMionsncuw.  And  in 
tlie  third,  or  Physical  Syntbesi.^,  an  endeavoar  will  bo  madi> 
to  show  how,  by  an  ultimata  principle  of  uerroiu  action, 
tliii  progress  is  erplJcnblo  ns  part  of  Brolatioo  in  general. 

INimiog  tbra  to  Sabjsctivs  Payehology,  the  naturea  of 
partiotilar  Utodos  of  ooBScioastMas,  as  asoertai&cd  by  in- 
troMpodton,  will  first  bo  trvatod  under  tho  boad  of  Special 
Analysis.  And  then,  nndor  the  hrad  of  OvtuTs]  AniUysiSi 
we  will  enter  upon  the  ultimate  qneatioa  of  tb«  rolatioa 
bctWMo  IVinght  and  Things. 

Two  nnoaining  diridoiu  will  bo  d'.-rotcd,  the  one  to  a 
compariaoa  between  dM  results  readied  ia  the  prooedisg 
divisions,  with  a  view  of  showing  thcijr  congruity,  and  tlu> 
other  to  a  aeries  of  eoioUarim  oonstitoting  that  spodat  part 
of  HiUDao  Pqrcbology  tax  which  Sociology  must  bis  band. 
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T8B  80BSTAX0B  OF   1II!(D. 

{  S8.  To  write  a  diapter  for  tlui  pnrposo  of  sbowinf;  ttitii 
-  !s  known,  or  cim  bo  kaowu,  of  the  nubject  wlitdi  the 
I  lie  chaptor  indicates,  will  be  thought  strange.  It  is, 
boweTsr,  in  this  caio  nccdiul — nocdful  boeanso,  in  the  kb- 
«aace  of  explanation,  luuoh  that  bos  gone  before,  and  mnch 
ihat  will  oomo  hereafter,  may  be  misinterpreted ;  and  ue«dfal 
•Iw  becwtw  wo  hare  to  disttngoish  botwMtn  that  abMlnta 
ignoraaoe  and  that  partial  knowk'dgo  wluuli  ma^  be  asserted 
according  aa  we  give  one  or  other  luc^uung  to  tho  tonns 


It, 


if  bj  the  phrnM  "snbittancoof  Mind,"  is  to  bo  tiDdor-j 
Uiod  as  qoolitatirely  diSereiitiiitcd  iu  onch  portion  thafc ' 
is  sqiarnblo  bj  introBpoction  bat  seems  homogeneoas  and  on- 
deoomposabte ;  th«>u  wc  du  know  somctlung  abont  tho  snb- 
BtotMM  6t  Mbd,  and  majr  evenCoally  know  more.    ABsnoiing 
aa  nndorljring  somtithing,  ib  is  possible  in  soma  cases  to  seo, 
aod  in  the  rest  to  conceive,  how  thcae  multitudinous  modifi- 
cations of  it  arifio.     Bat  if  the  phrase  is  taken  to  mean  the 
i&durlying  something  of  which  thc«e  distioguishablo  portions 
formed,  or  of  which  thoy  are  modilicalious ;    then  wo 
lOw  nothing  about  it,  and  never  can  know  anything  about' 
It  it  not  enough  to  say  that  such  knowludgc  is  beyond 
10  gnsp  of  human  intcUigonoo  aa  it  now  exists ;  fur  no  ^ 
nnt  of  that  which  we  call  intelligimco,  howuvur  tnui> 
di'Dt,  can  grasp  such  kiiowledgo. 
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These  tvo  propositiotw  will  neod  a  good  deal  of  olucid*- 
tion.  It  will  bo  moat  conTenient  to  dwl  Grab  with  tlio  lut 
of  thorn. 

§  &0.  To  Ki«et  all  imagia&lilo  possibilities,  lot  oa  set  oot 
with  Ibc  doctrine  of  Homti,  that  impnasioiui  nod  iduaa  ars 
Uio  only  things  kDowa  to  exist,  and  that  Mind  is  morolj  a 
name  for  the  sum  of  Utom.  Id  this  case,  the  expreaaioa  "  sab* 
stauce  of  Mind"  can  have  no  meaaiog,  nnleaa  as  appliod 
to  each  or  any  iinprcHsion  or  idea  individnally.  Wlwnco  tt 
follows  that  there  are  as  many  diflurcnt  Bobstiuicea  of  Mind 
as  there  are  difTcrvnt  imprvssious  »ad  ideas ;  and  this 
amoimts  to  thu  ooDclusioa  that  there  is  uo  snbstaoce  of  Muid 
in  the  Minse  implied ;  or,  at  an/tttte,  that  we  hare  no  eridenco  ^ 
of  it«  existence.  A  fortiori,  the  sabstaaoo  of  Mind  eaimol  fl 
be  known.  ^ 

Contrariwifio,  lot  as  yield  to  tho  noowsity  of  rogardiog 
imprussions  and  ideas  as  forms  or  modes  of  a  continuttDy- 
oxisting  something;.  Failing;  in  every  effort  to  brcnk  tho 
surios  of  impressions  and  ideas  in  two,  we  are  prurentvd 
from  thinking  of  them  as  s^^paratA  oxistfinooa,  WhOo  cadi 
particolar  impression  or  idea  can  bo  absont,  tliat  which 
holds  imprc«s)oaa  and  ideas  together  ia  never  absent; 
aad  its  nnceoiiing  presence  neoeasitatm,  or  indc«d  coti- 
atitalofl,  the  notion  of  continaons  cxistenoo  or  reality. 
Existence  means  nothing  more  than  pcraistence ;  and 
hcnon  in  MJnd  that  which  persists  in  spite  of  all 
ohongea,  and  mninlnins  tl»e  nmty  of  tho  afrgrcgnte  in 
di  tiiiiicu  of  all  a(t4.'iupta  to  diride  it,  is  that  of  which 
oxistonco  in  the  full  scnso  of  tho  word  must  be  priHlicnted— 
that  which  wo  ranst  postnlabo  as  the  aubstaaco  of  Mind  in 
contradislinotion  to  the  varying  forma  it  aaiamot.  But  if 
BO,  tho  impossibility  of  knowing  the  Bubstance  of  Hiod  is 
InaaifoBt.  By  the  deQnition,  it  is  that  which  Qoderw 
goes  tlw  modtfioation  pnxlncing  a  state  of  Mind.  Coa- 
aeqoeutly,  if  ewry  atate  of  Miud  ia  some  tnodiflcabion  trf 
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'  of  Mud,  tbcro  con  bo  ao  vtato  of  tniad  in 
wirirli  tho  nnmodifUNl  mbaUmco  of  Uind  ia  prcmcnt. 

Knuwitig  iraf^es  sometbing  octod  apon  aad  nomoUting 
maHag  npon  it'.  To  soe  that  Ihia  is  andoaiable  wo  bsvo  but 
to  gituice  at  Uic  ltin>9  btclHfriblo  propositions  which  can 
kktoi*  bo  fnuDi>rl  rcMjicctiug  tlio  altimato  chnnvcb^r  of  oogni- 
tioD.  Suppose  tho  thing  pr««entod  m  conscionaiutsa  pcraiata 
oacfaBDgfd ;  Uicn,  as  in  tho  nbHonix-  of  change  tbero  is  no 
coniciotuiiirno,  ihiTi'  rain  be  no  knowk'djrr.  Suppose  tbern  fol. 
toWB  aoRiothing  whicb  baa  no  determinnto  rekition  wbatover 
to  its  nntocinlunt ;  ihcn,  the  ch&ttge  bf-ing  vrh'yUy  vadtttnat- 
sn''<.  there  it  no  knowledge,  nnco  kaowledgo  ia  tbo  etth- 
]']' -'■.:mi7ut  in  tboDgtit  of  doberminnte  relations.  SnppOM 
:<::-.',  that  tb«  snccoediug  something  h.as  a  dftcrminnto 
'  '  *  I'la  to  thnt  which  precodes  it ;  tbun  tbu  iinplic:ttion  is 
>  hit  two  arc  linkotl  (if  tboy  nro  not,  taiy  other  thing  may 
ly  woll  follow) ;  and  to  ihinV  of  r  special  thing  (c<xiiit< 
m  linkttl  with  a  Rpcctol  tbing  (nbont  to  cxirI]  in  to 
_  of  (lie  second  as  having  a  speciality  resniting  from  tho 
coK>pcTnlioD  of  tho  tint  and  Domething  etac.  So  tluit  bo  tlie 
thing  contf^nplatod  in  the  act  of  cognition  n  symbolized 
actjvity  rxisliiig  beyond  the  Mind,  or  bo  it  n  pctst  ntate  of 
Uind  itM>lf,  that  which  coatoiiiplato9  it  is  distincb  from  it 
Hmce  wore  it  pott.'iible  for  tlio  sabstaaoe  of  Mind  to  bo  pro* 
KQt  in  any  )itat«  of  Mind,  there  would  still  have  to  be 
Kn.iw(?re<l  the  quwtion — What  is  it  which  then  oontenplates 
it  nod  knowk  itT  11  ml  which  in  the  act  of  knowing  is  alfcctvd 
by  th<.-  thing  known,  mu!it  itHoIf  bo  tlio  substanou  of  Hind. 
The  iiubiitanc«  of  Mind  escapes  into  some  new  form  in  recog- 
ntvng  some  fonn  undur  which  it  baa  joat  existed.  Hence 
conid  tho  aninodificd  subtttanco  of  Miud  bo  prcscnlcd  in 
cnnscioHininn,  it  would  still  be  unkuownble;  aince,  until 
there  bad  ariaeu  somutfatng  ditfurL-nt  from  it,  the  elements  of 
a  cognition  would  not  oxtat ;  and  an  tliis  something  dilTcrunl 
wuQ]d  ueoeaurily  be  soino  state  of  Mint),  wo  ithould  bavo  the 
■abatonco  of  Mind  known  in  a  state  of  Mind,  whiob  ia  a  con- 
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trndiction.  la  briuf,  a  Uunf^  nanot  at  tbo  ume  instaat  b» 
botb  •ubjoot  utd  objpct  of  thought ;  and  yot  tbo  ftobatanco 
of  Mind  moet  be  thia  before  it  cao  be  kaown. 

Again,  to  kitow  kDjUuDg  is  to  dtstingaiab  it  u  such 
or  Ktoli — to  oka  it  u  of  tbia  or  tbat  order.  An  object 
U  Batd  to  bo  bat  little  known,  wbea  it  is  nlitrn  to  ob- 
jocts  of  which  wu  have  bad  cxpmoooa ;  and  it  i»  laid 
to  bo  well  known,  when  there  is  great  commontty  of  attrv 
botes  between  it  and  objects  of  which  we  bare  bad  «q>o> 
riOQCO.  Hcnco,  bjr  impliatlion,  an  objoct  is  complctoljr  known 
when  tbts  recognized  community  is  complete ;  and  coraplcteljr 
unknown  when  tbcro  is  no  recognized  commntiity  nt  all. 
Mauifi-atly,  tb«n,  tbu  smallest  eottoiirablo  degree  of  know- 
ledge impliee  at  lettat  two  tbbga  between  wbioh  some  oom- 
tiiiiiiity  iit  n^ognizwl.  Bat  if  eo,  bow  can  wo  know  tbe  snb- 
stance  of  Mind  t  To  know  tbo  substance  of  Hind  is  to  be 
conacioos  of  somo  community  between  it  and  some  otbnr 
substance.  If,  with  the  Idealist,  we  say  tliat  tbcre  exists  uo 
otbor  sabstasoe ;  then,  neceesarily,  as  tbero  is  notbing  with 
wliicb  tbo  sobstanceof  Mind  can  beerca  compared,  tnucb  lees 
axAiottlatcd,  it  nimains  nnkoown.  Wbile,  if  ve  bold  vritb 
Iho  Ucali&t  that  Being  is  fundamentally  divisible  into  tbat 
which  is  present  to  as  ua  Mind,  and  that  which,  lying  outside 
of  it,  is  not  Mind ;  thus,  as  the  propositioo  itM'lf  asserts  a 
diflorcnoo  and  not  a  likeneaa,  it  is  equally  clear  tbat  Uind 
ncDaina  nnclAssablu  and  therefore  nnknowable. 

i  GO.  From  tbia  abeotote  ignonnoe  of  the  sabstanoo  of 
Mind,  considered  aa  the  something  of  whtgb  all  particular 
states  of  Miod  an  tnodifications,  let  us  now  tun  to  tbat  partiiU 
knowledge  of  Vbose  particular  states,  as  qoalitatively  cba- 
rsoterised,  which  lies  witbin  our  possible  grasp.  AJtbouffh 
tbe  iudividuat  sonaations  end  emotions,  real  or  ideal,  of 
wlueb  oonsoiooBaass  is  built  np,  appear  to  bo  servmtly 
situjile,  bomogeaeous,  onanalyzablo,  or  of  iasoratobb  natoros, 
yet  they  are  not  so.     There  is  at  least  one  kind  of  fooling 
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wbicli,  u  orduurily  azijcnencecl,  teems  flkmeotary,  that 
ia  dcmonstiwbly  not  vletueatajr)-.  And  after  resolving  it 
into  iu  proounmto  cotupoDvute,  wo  can  scarcclf  Itolp  sns> 
poolitig  that  otbor  apporvnlly-olctneutarj-  feeliugn  are  aUo 
ooinpotmd,  and  luay  Imve  proximate  compoaeote  like  those 
wliivlk  wu  cah  ia  ibis  oaf?  ineUmco  idunlify. 

Atiuioal  Buond  ia  Uu9  nnma  wo  giv«  to  tliis  Beanungly* 
dmplo  fctilisg^  which  is  elmrly  resolvable  into  simpler  fooU 
ings.  Welt  luiown  experiments  prove  that  when  erjuot 
blows  or  tops  oro  made  one  after  another  at  a  rate  not 
cxoooding'  soma  HixLouD  per  aeoond,  the  cffuct  of  each  is 
purceivtd  as  a  separate  noiso ;  but  when  the  rapidity  witli 
which  the  blows  follow  one  another  exceeds  thie,  the  noises 
aru  no  longer  idonLtBud  in  Kcpomto  states  of  consoioosness, 
and  thvrv  srlw*  iu  placu  of  them  a  contlnooas  sloto  of 
oonsototisaecs,  called  a  tone.  On  farther  increasing  the 
ropiiiity  uf  the  blows,  Uw  tone  andcrgocs  the  change  of 
ijcudity  distinguished  as  a  rise  in  pitch;  and  it  conlinnca 
to  rise  in  pitch  as  thu  blows  continue  to  inon.>a«>  in  rapidityi 
antil  it  rvnchca  an  aouleoess  beyond  which  it  is  no  longur 
appreciable  as  a  tono.  So  that  out  of  uuita  of  feeling  of  tbo 
muw  kind,  many  fodings  diistingaJshable  from  one  soother 
ia  qoality  rvsult,  according  ns  ttu)  ouits  oro  more  or  loss  in- 
tegrated. This  is  not  aU.  The  inquiries  of  Professor 
fiulmholla  hare  shown  that  wb«<D,  along  with  one  series  of 
thsae  nipidly-recurring  uoises,  thvnt  is  generatvd  another 
wries  in  which  the  noises  are  mora  n^id  though  not 
to  hind,  the  effect  is  a  change  in  that  quality  of  thu 
tone  known  as  its  timbre.  As  vorioos  musical  iastnimenta 
ahow  na,  tones  which  aro  alike  in  pitch  and  stn-ngth  are 
diHUugnuhablo  by  their  honhnoss  or  sweetness,  thuir  riug- 
iJig  or  their  liquid  characters ;  and  all  their  apecitio  pecu* 
liariLiea  ore  proved  to  arise  &om  the  combination  of  ono, 
two,  thnw,  or  mora,  ■upplonumtary  series  of  rouurrent  noises 
with  th«  chief  series  of  recurrent  noises.  So  that  whilo  the 
aalikeoBBftes  of  fueling  known  as  difforvncos  of  pitch  in  tones. 
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ftro  <Iiw  to  difforcnoea  of  integmtioii  Buang  tbo  rocurretit 
aoiMH  of  OQO  scTu.'s,  thu  oitlikODemea  of  fettling  known  h 
dif(i>roQeos  of  timbr*,  nro  dao  to  tbo  8imiilt«nooafl  intogratioB 
with  tbis  acrios  of  ot)t«r  sorioa  haring  otlior  dograoa  of  iote< 
grktion.  And  thus  nn  eaoruous  number  of  qtulitatirely* 
cunlraated  kinds  of  conaeioonten  that  ecem  aevorallj  ele> 
mvotary,  jtron  to  Iw  compotwd  of  ob6  timple  kiud  of  ooa> 
RcioosnMii,  oombined  luid  re'conibined  writb  JUi-lf  in  tnoltU 
tadinom  waj-a. 

Con  ws  Btop  abort  hwe  f  If  tlte  diSeroat  HODMtioat 
loiown  w  Muitd*  BRi  built  out  of  *  oommoo  unit,  is  it  not 
to  bo  rotionally  inferred  thiit  so  likoviiw  nro  tbo  diff«t«nt 
suiuatioas  knovrn  as  tAatcs,  snd  tbe  difforuot  wnsaliotti 
known  as  odours,  sad  tbe  diflbrent  scatsations  knovn  m 
colours  T  K*y,  ahiill  wo  not  rvgwd  it  m  probalilv  tLal  tbwe 
is  ft  unit  common  to  ftU  these  stroiigly-contnutod  obasM  of 
Mnaatious  f  If  the  unlikcnetiaes  ftmong  the  wnMtJoos  of 
cndi  class  mny  bu  due  to  nnlikcumaea  among  tlio  modes  of 
aggregation  of  m  unit  of  consciuasncss  oommoo  to  tluan 
bU  ;  so,  too,  rony  tbo  tuncb  gmtor  unlikunosaes  bot«re«a  tha 
seitflfttiona  of  oaoh  dftss  uid  tboso'of  otbvr  dssses,  Tbet* 
tamj  bo  ft  tinglo  primordial  element  of  oonaoioiunoss,  And 
the  ooontlesB  kinds  of  consoioasnoH  may  be  prodooud  by 
the  componndin^  of  tbia  element  wiUi  itself  aad  tbe  »■ 
compounding  of  its  oompoonda  with  one  Anolbcr  in  liigb«r 
ftnd  bigbor  degrooat  so  producing  increased  multijiliuity, 
Vftriitty,  And  oomplozity. 

Hnre  we  ftny  ulae  to  this  primordisl  element  F  X  think 
wo  hftve.  Tliat  stmpla  mcotttl  imprestioD  wbich  proves 
to  bo  the  unit  of  compoailioQ  of  the  ■nunlios  of  raustoftl 
tone,  is  allied  to  DcrUin  other  simple  mental  improwknu 
dIBhroatly  originated.  The  sabjeotiTo  efl^t  prodoood  by 
a  crack  or  noise  that  lias  no  appreciable  duration,  b  ttltio 
else  than  a  nerroos  shook.  Though  wo  dntiogniah  sndi  n 
nurnias  ebock  as  belongtng  to  wini  we  ooll  souDds,  yei  il 
doc«  not  dilfur  wy  much  bom  nmroas  abocks  of  other 
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kindj.  An  «Wtrio  diaob&r^  Beat  ibrou^h  tbe  body, 
CMlHS  B  fwliug  alcia  to  tlint  whicli  n  middon  lond  report 
cailMn.  A  Btrong  uncxpcctod  iiii[)reaciiou  uimIo  Uiroagh  tbo 
eyea,  as  bjr  »  flash  of  ligkbiiDg,  stinilitrly  gtvcB  visa  to  k 
stATl  or  ihock;  nnd  thoagb  tbo  fooUng  so  named  scema, 
hko  tbo  electric  shock,  to  bttvc  tbo  budjr  at  laifro  for  its 
MOt,  wid  ttuy  tbcrefore  be  regnrHM  its  tbe  curruWira 
mtbcr  of  tbe  efferent  tban  of  Uie  aSWrcut  diatiirbanoe,  yet 
OQ  remombcriiiff  tiie  moatat  change  that  resulta  Croin  tbo 
iaBtaDtAneou  tnniiit  of  na  object  across  tbo  field  of  riHion, 
I  think  it  may  be  piTroi-ived  thnt  Um  fiMdiog  occompniijing 
Uie  efferent  diiturbiuico  Li  iUelf  reduced  reiy  neurtj-  to  the 
gome  form.  The  state  of  coaaoioiisDeaa  so  generated  ta, 
in  fact,  c<um|Mnble  ia  cjoality  to  tbe  initinl  state  of  con- 
scdonsaoBS  cntisod  bj  a  blow  (dintinguiiUiiQg  it  from  tbo  pniii 
or  other  Ming  that  commo&cca  iho  instant  nfkor) ;  whidi 
Btate  of  eoaaciouniMS  caused  bj  a  blow,  may  bo  taken  ta 
tbo  primitive  and  trptcal  form  of  the  oorroai  shock.  The 
bet  that  sudden  brii-f  dtittarbanoei  tlios  »et  ap  by  diffi>reut 
■timnli  through  different  sets  of  nerves,  cause  fci'lingi 
•enroely  diatingniabable  in  quntity,  will  not  appntr  etmngo 
when  we  recollect  that  distiii^ishablcDeas  of  fi^-Iiiig  iiii[ili<» 
apprvciable  daration ;  and  that  whvn  the  dnmlion  in  gruitly 
obridf^,  nothing  moio  is  knovm  than  that  soiqk  tiieuta] 
ehango  has  occnrred  and  CGSi»«d.  To  have  a  s«nsation  of 
rrdflcas,  to  know  a  tone  as  ocnte  or  grave,  to  bo  oonsoious 
of  a  taste  aa  sweet,  iiopltrs  in  cock  case  a  considerable  con* 
tiuuity  of  state.  If  the  state  doee  not  last  long  enough  to 
admit  of  it«  being  oantompliited,  it  cannot  be  cloned  na  of 
this  or  that  kind ;  acid  becomes  a  momentary  modificatiOQ 
Tory  sitnilar  to  uioiueutai-y  modifications  otherwise  causad. 

It  is  possible,  then — may  wo  not  even  say  pruUnble— ^at 
■nmetlutig  of  Ihv  samo  order  lui  that  which  wo  call  a  nerroos 
shock  is  the  ultunate  unit  of  cousi-inuauess ;  and  that  all  the 
nnlikeoessea  among  our  feelings  rcsnlt  from  aulike  modes 
of  tntegratioD  of  this   aldmato  nniL     I   say  of  the  same 
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order,  b«eanM  thrvo  uti  diaccrniblA  differeocea  among 
ueiToas  sbocfca  tliat  are  differcutly  causc^d ;  and  Uie  primi- 
tiro  nervous  ohock  probably  differs  BoniL-whiit  (ram  ascli  of 
them.  And  I  eay  of  tJio  eamo  ordn-  Tor  Um  furtbpr  nucn. 
that  wbOe  we  may  nscribo  to  Ukmd  a  gt-tvcrftl  UkeiuiM  in 
Dntiiro  wo  moKt  iitippoao  «  gmt  unlikcoesa  tn  degree. 
The  QcrTun*  shocks  recogniced  as  endi,  ore  violent — msat 
be  riolent  l>eforo  they  can  be  perceived  amid  the  pro* 
OCflsion  of  nnltitodinoaa  Tivid  feelioga  Boddenl;  tstermpted 
by  thom.  Bat  the  raptdly-recmring  nerroaa  abocks  of 
wliicb  tho  difTorcnt  forms  of  feeling  couidat,  we  moat  Mmsia 
to  be  of  comparatively  moderate,  or  even  of  rery  slight, 
int«ti«ty.  Were  oar  varioua  Bensations  and  emotioDS  oau* 
posed  of  rapidly ■rocarring  shocks  as  strong  M  tltoro  ordi- 
narily  called  shocks,  they  would  bo  tmbt-amblo :  indeed  Ufa 
would  cease  at  onoc.  Wo  most  think  of  tlietn  rotbvr  «■ 
snooessive  &int  pnlscs  of  snbjectivA  change,  each  liaring 
the  aamo  quality  as  the  strong  poUo  of  aabjccliTB  cliauge 
diatingoished  as  a  norrons  shock. 

lite  roadnr  will  at  once  see,  if  Ito  haa  not  alreaily  seen, 
the  complete  coogniity  between  this  view  and  tho  known 
chamctcr  of  ner re-action.  A»  pointed  out  in  }  83,  utpari> 
sients  show  that  the  ao^cnlled  uervc-ourrent  ia  iofamnittait 
— oonststa  of  waves  which  follow  one  another  from  (he  plaoo 
where  tho  distarboaco  nrisoa  to  tho  place  where  ita  tSim  ia 
felt.  The  external  Btimnlus  in  no  case  acta  contmnonalj  on 
tJiB  sentient  centre,  but  sends  to  it  n  series  of  pulacs  of 
tpaolcoolAr  motion.  Honoe,  ia  ooactadiiig  Uiat  tlio  aubjcotivr 
efliwt  or  foetiog,  is  compowd  of  rapMly •recurring  numla] 
shocks,  we  etmply  conolade  that  it  corraiponda  with  tlM 
objective  oanai^— the  rapidlr-rr-currintf  shocka  of  nmli'i^alar 
rhoogo.  Oar  typical  cuac  of  tiiumt'iJ  hoimd  W()U  exhibita 
the  agreenumt.  We  have  n  sbgki  atrial  wave,  •  sinfjls 
movniMnt  of  tho  drum  of  the  oar,  a  sin^^lo  impaet  on  tho  M 
itoiy  oerra,  a  aingki  wave  propngatod  V 
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u  ft  cnok  or  ■  mport ;  o»il  tln'ti,  wtic-a  Uiuro  is  fixtomnllj 
gMuratol  B  aaoceestou  of  suclt  aoriiLl  wavcs,  each  WQrking 
it«  inilmrliuU  pbynical  ettoct  on  the  auditorv  utrnotnres,  and 
its  ladmiliml  pHychind  effect  as  a  kind  of  shock,  vro  >ie« 
tbAt  if  llio  rocanvnt  plijr»ionl  cffncte  oxcowl  n  cortiuD  speed, 
Iha  nciimnt  psj^cliictil  rSccu  ore  con-iolidntcd  into  a  fieti!«- 
tion  of  tono.  So  thai  here  the  qimto  pal9i?9  and  the  palstn 
of  fneJtng  dmrly  anflw?r  to  one  another ;  and  it  can  scarcely 
tw  doubuxl  Uuil  Uii>7  do  so  throughout.* 

Vfe  ninat  nob  oiait  k  rnrlhor  indirect  evidence  equally 
tmlookod  for  and  Bbriking.  A  concoivnble  solution  L=i  af- 
forded  by  tJtti  Iiypoihesis  of  two  problems  which,  in  ita 
tbtwMO,  teew  ontiroly  uiRolublo.     How  la  it  poHsiblo  for 
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*  ThoMidi  In  tha  aan  of  tb«  atim  wiwjian^  it  i*  tqiiklly  eertain  thai 
'iwM  pnf»gtited  tlmmgli  tha  fttforMit  Mid  MMri]>«tal  mtitm  an 
:,  yet  ve  ouaot  ia  thoMiiM  vsy  b*ca  tha  gaocni  at  tba  um- 
m  irtvM.  A  biknhlr  gftoA  elae  ta  tbeir  Bola  of  gmnU,  it.  linwcver, 
faWoMwd  b]r  Iba  •etinn  of  light  eo  tbe  retins.  PoMbty  it  a-ill  b«  uitlci- 
pal«i  thai  I  iM  aboal  li  Mtiflii  dbe  npidly-raoqrriBg  pnlMi  nt  Um  atbwlal 
lawtinm.  M  lb*  fiMw  <f  («Um  rwiiTTuig  with  oqnkl  mjii'lity  1»  tb*  opila 
MTVM 1  but  I  am  Ui  (rwn  hltiMdiiig  to  da  thii.  KmUmv  tba  V4lo<iti«a  at 
ilw  Mr<rv-»»r«a,  oat  tli«  iatorrat*  b«t«i«u  tbe  nerr^wvnt,  would  ylaU 
tba  laatt  *■—"'*"*—-  ta  nvh  an  intcr|ir«Cation  ;  utto  vrre  it  ncondlalila 
'Uii  Iba  priactplta  al  [ibyaiia,  t^nilnlatins  m^ocolca  cl  otbcr  acting  on 
fansiMMu*U)r'bnrier  mklalAtin^  luolecsloi  of  nutter,  «aa  work  «p- 
la  diangea  la  tkam  uoly  try  accorauUtka  of  intnDta  tdbcU.  U 
■tiierUI  andalatiMW  <JWiM|xawl  In  rata  with  tho  viululatloiu  of  •onto 
ilarala  of  nallar  naUad  with  Mfaata  Into  a  caapoaul  i  then  tit*  mnbculo 
■■■T*  ^  ■  '"*V  immMiaa  at  Mharial  iwpaeta,  Lava  Ita  oaviUati'-na  aa  ia- 
■laaaiil  ia  tUr  awaap  aa  to  (aa«a  d«taicfamecil  d  it,  aad  coiian]ii«nt  da- 
•oopuaitiaa  ot  tha  roiapoQnil  Balecnla  {Priaei/tlr*  ef  Biology.  1 1*1V  ^t 
In  tlM  rffecta  of  Mherial  impa«ta  to  Iw  Ihoa  aomnalatctl,  tlma  ■■  tvc|uln4  | 
aaA  BfiprwlaUa  tioM  U  nxpenaeBtalljr  ahown  t»  ba  takaa  by  tba  •Icoont- 
|-liV'T^  wbiuk  ti)^t  ifiacta.  Umhs,  thta,  a  ray  o(  li|[ht  falling  i<n  otia  «f 
tha  Moiattivs  atrmanla  ef  the  retina,  aiay  Iw  aui-iinwil  to  itetuaaiioH  now  oat 
■■itlHil  DwtMale  ami  aow  anoUiar,  at  iiiUrraU  vory  knigt  a*  04iiieiut>I  with 
Ibav  at  tha  etbtnal  andslatiani^  though  *ary  abort  aa  catiniatcd  liy  mk 
mmmrm  ;  imI  tha  ila>uiu|>o*ilioa  of  ««eb  nolacnh  aiay  ba  aapiw^il  to  (mA 
aloag  a  nmaaited  Bcrva  fibra^  tlM  vava  ol  oMlaealaf  «banf»  wUeb,  unila* 
Ua  anhjMtin  upvrt  aa  a  nnrnia*  abof^.  bm  maa  Ibo  nut  ot  Mmpoaltina  d 
oallad  light 
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fecUnga  ao  different  in  quality  as  tbovo  of  hmb,  of  taabt.  i 
ooluar,  of  toiw,  &c,  to  arise  ia  dottoos  centres  olnsrly  allied  { 
to  one  another  in  compo«itiou  and  stmotaroT  And  Knw,  in] 
bho  oourso  of  •vv>lutioa,  can  tUcru  liavv  boen  gnulooU^ 
diSmiiitiAlCil  tliCM  widc^y-tmliko  oniors,  and  gencn,  and 
•podea,  of  feelings  T  Poaaible  Biuwen  are  at  ouoo  ■up|>lii>d 
if  wv  sunmo  that  diTorso  foulinga  airo  prodtiixid  lijr  divone 
uodea,  and  dogroos,  and  complexiciee,  of  inlegnUion  of  tlia 
allied  oltiniate  unit  of  conscioasnou.  If  each  mm  of 
molocnlar  motion  brought  by  a  acrro-fibre  to  a  am*-  ■ 
oeutre,  has  for  it*  oorrxilatire  a  abode  or  poise  of  fNltng; 
then  we  can  oomprelK-iKl  Kow  diatin^uisliable  difTamtoat 
of  fooling  may  arise  fn^m  di&broaceH  in  tlio  tataa  of  near* 
Kuce  of  the  wavo«,  nod  wo  can  frame  a  genSTal  idea  of  tlM 
way  in  which,  by  the  arrival  through  other  Sbrca,  of  wavoa 
reoorring  at  othor  rates,  compound  waves  of  molrenlar 
motion  may  be  formed,  and  gire  rise  to  nniu  of  oompoutnl 
ibaltDga :  whioh  prooeea  of  oompoonding  of  wavea  and  pro* 
dootioQ  of  oorrospondiiigly-«ompocu)ded  forlingx,  wo  ma; 
imagine  to  be  carried  on  without  limit,  and  to  produce  an] 
amooBt  of  botorogeneity  of  feoliogs.  After  reoogoiziag 
poMibility,  tho  viuble  Ukoneaaes  of  dmtou  oentrea  that  i 
the  aeata  of  dUTerent  feelings,  cease  to  be  tnyaterions  }  sine 
tho  atntoltires  of  tbcso  norrous  ceotrca  need  difler  only 
mitoli  as  is  n.'<)uitito  to  produce  dlfferooc  oombiii 
of  tho  waves  of  molecular  motion.  Similarly,  tbere 
iqipnara  the  difficulty  of  nndorstanding  bow  tbo  moUilu* 
dinoiu  dircrM  fonni  of  fooling  bavo  bean  orolved  frotu 
primitive  aioiplo  aensibility ;  since  oouplivatkiu  of 
aoleoular  motions,  and  ooooomitaai  feelings,  most  bam' 
gom  oo  pari  pauu  with  oorrdatin  oon^timtiooi  of  buduIo.^ 
■miAurca,  orgoniud  little  by  little.  fl 

^  01.  Tho  nature  of  Uind  as  thua  oouoeired,  will  be^ 
oIaddal«d   by  comparing   it  with    the   nature  of  MMtterffl 


and  tbo  f&ot  that  a  pan>llolia.n  cxista  betwem  that  which 
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ebemiflta  luiTe  eotablished  rcEpcctiug  Matter  aad  tliat  which 
W0  here  sappoao  rcapeotaag  Mtnd,  will  holp  to  jostiiy  the 
ooDoaptjoa. 

MiUtiludiaoaa  substaacea  that  seem  to  be  homogCDOOOfl 
uul  siaplo,  prove  to  bo  reoU;  hoti^TOgeneoQa  and  com* 
pooad ;  nud  taaay  that  appear  wholly  oarelated  aj^  akovro 
bj  ualy&s  to  be  near  akin.  Hero  is  a  group  of  them  qaite 
mStmt  (a  tboir  apparent  charactera,  which  haro  an  vssen- 
tkl  eomponoiil  iu  oonunoa.  Hero  is  aooUior  group  simi- 
tarly  held  (ogotlior  by  tho  anivenal  presenoo  of  aomo  olhiT 
ooiuponenU  Anil  then  these  seeming ly-dilTcreiit  snbataoDM 
oaoh  chuncteriziug  a  different  group,  tarn  out  them- 
Mln*  t0  oootatn  an  element  common  to  tho  two.  Por 
toatKUX,  thcTu  in  a  laigo  claa  of  salts  ronn<>d  by  eulphnrio 
acdd{  Btiothcr  liugo  chus  fonacd  by  oitrio  actd;  auolhvi 
by  aoetia  acid ;  and  so  on.  And  these  acids,  along  with 
Bwojr  othera,  ore  all  discovered  to  hare  oxygen  fur  thoir 
aetivo  DOnnl^tQuot.  Moreover,  th«;re   is  m«on 

lo  ■niqMKt  Uiat  the  so-caUod  aimplo  nibstanccs  oro  th«m- 
mItm  ootoponnd ;  and  that  tltcro  is  but  one  ultimate  form 
of  HnlLur,  out  of  wbioh  tbo  auccessively-more  complex 
fbnns  of  Matter  are  built  up.  By  the  diUoront  grouping 
of  unita,  and  by  the  oombioalion  of  tho  noliko  groups 
•■cfa  with  its  own  kind  and  each  with  other  kind«,  it  i» 
nqiposod  that  there  have  boon  prodnoad  the  kinds  of  matter 
we  coll  eleraentarj-;  just  aa,  by  further  oompofiitions  dirnl- 
larly  corrii^d  on,  these  produco  furthur  varietioti  and  oom* 
phixitiiis.  And  tbis  Bupposition  the  phenomena  of  a]lo> 
tropiam  go  far  to  justify,  by  sliowiug  us  that  tho  Bumu  uuisa 
of  noloculus  asaumos  quite  djtli'rt<ut  prupurti««  when  tho 
Btode  of  aggregation  is  changed. 

If,  then,  we  eee  that  by  unlike  amngements  of  like  Dalits, 
tho  forma  of  MattBr,  appurenlJy  so  diwrse  in  uaturo, 

be  produced — if,  enu  wiUtout  assuming  that  the  so- 

oOed  elements  ore  compound,  we  rumomber  how  from  n  fuw 
«f  these  there  may  arise  by  tnuislunnaLiou  and  by  combiuiw 
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tiou  Damcroas  seenuDgly-simplo  vubstoncct,  atroogly  con- 
bntstcd  wiUt  Uicor  constituoota  and  with  one  another)  wo 
kIuM  tho  btittc-r  conceive  the  possibility  that  tho  mulli- 
ttuliuouB  forms  of  Alind  known  as  difleraot  foolingn,  may  bo 
contpoaod  of  simpkr  units  of  foding',  uid  even  of  oniu 
InodttnuiataUy  of  one  kind.  Wo  ahaU  peroeire  tbst  SBoli 
bomogeQeous  units  of  fwling  nuty,  by  iotogr&tion  in  dirurM 
^noja,  give  ori^  to  difforont  thoogh  lelaliToly-iiiniplo  &wU 
tngsi  by  oombinstioo  of  wbioh  wit^  one  another  more  oom* 
plox  aD4  more  unlike  fseLin^^  may  arise ;  and  ao  on  oon- 
tiatUMuly. 

Here,  indi-Ml,  it  may  bo  added  tliat  aomothing  boyoodj 
Mudogy  may  pcrbapw  vxiHt  bolwven  tlio  motbods'of  materiati 
ud  mental  evolution.  Wlien  we  recall  tiie  fact  that  mola-I 
oules  we  oorer  at  tvst,  and  that  by  carrying  their  indindnal 
riiythmioal  motioiu  into  Uio  compound  owdooules  formed  of 
thvm,  thoy  produoo  eomponnd  rhythms — when  we  n.'collcot 
tho  extreme  oomplsxity  of  the  molecules  of  nervous  uiattor, 
and  imagine  how  various  and  involved  most  bo  tlio  rhythms 
of  wliich  thvy  am  the  scats — whoa,  furtlwr,  wo  infor  tboooont- 
lata  modificatiDas  of  rlijtluiia  that  must  under  soch  cooditiaas 
become  possible ;  wu  shall  dimly  see  a  fitness  of  nwleoolar 
Btructani  for  originatiug,  and  being  affvotod  by,  the  divav 
gilk-x  nud  complicadona  of  molecalar  polaca  above dasoribod. 
Vfe  shall  suspect  thai  there  may  be  here  a  ftirtbor  oorta-^ 
spondooce  boiwMD  a  known  oaoae  of  phyaioal  botetogenui^yH 
«Ad  till}  supposed  caoao  of  psychical  heterogeneity.  fl 

^  62.  While  reading  tbe  kisi  two  acctious,  some  will 
perhaps  bavo  thought  that  they  stand  in  dirwi  contra* 
dioljuu  to  tho  section  ptxTixling  lJ>cm,  Aftur  alk<gisg  Ibat 
tbe  substanoo  of  Uiud  uanoot  bo  known,  an  attampt  is 
(brthwitb  niado  to  show  tltat  Mind  is,  certainly  in  some 
eaani  and  prubably  In  all,  rasotrabto  into  nemos  sbocksi 
and  that  tboao  nervous  ahooka  answer  U>  the  waves  of 
uolfcuhtr  motion  tjiat  trMrerse  aervea  and  oem^ootnia. 
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Thai  oot  only  b  the  aubirtance  of  Mind  supposed  to  b« 
kmnrable  m   hnvin^   tliia   tiniffnwl   clinrrMrtfr,    I»iit    it  II 
^lomly   oBgimilnl^^    to,    ir   not    identified  vith,    nervous 

The  nlnrm  is  groundte^s  liowever.  Thp  Tiirr'Rriinj*  roiman- 
inpf  brings  as  an  ovaivr  to  »  Holulimi  of  llio  (innl  qucaiioo. 
Efim  could  we  encoeed  in  pporing  that  Mind  coneiirte  «r 
faomof^nroDN  uiiit«  of  ftolin^  of  thfl  nature  spocificd,  wo 
iiboQid  bo  nnable  tx>  na}'  n-Iiitt  Mind  in ;  just  as  we  should 
be  BUablo  to  my  what  Mutter  ia,  oould  wo  Bucoocd  in  de. 
<*  7   it   into   thoM  nltimato  honiogciDeoas   anil«  of 

n:..^ ..  ..  IS  not  iinprobkbl^  o6iDpocod.  In  the  one  ciute,  M  ia 
the  othor,  tho  altim&t«  nuit  must  remain,  for  tlie  reaaonfi  m- 
n^Dod  nt  tfao  oiitMt,  absolntoly  nnknown.  Tbo  roduction  of 
all  Lbo  mors  compkn  forms  to  tbo  simploet  form,  1iniv<.<«  ns 
witJi  aothing  but  Ihin  aimplrat  form  aa  the  t«rm  ont  of 
which  to  fntmo  Uioagbt ;  and  thought  cannot  be  frani(>d 
oot  of  ono  l«Tm  only.  Iteprc-sentation  and  re-rcprcscnlAtloa 
of  this  uhiniat«  ontt  of  oonecionsncss  to  tiTtna  of  it«i-lf, 
li-aTPS  aa  nt  Iiuit  just  where  we  wcro  ab  finit.  And  n.'pro- 
■ntitation  of  it  to  any  other  terms  iavolviM  a  oontrndiotiotL 
Ptrr  tu  think  of  it  as  ba\-ing  somA  OHtgsed  aaluro,  i»  to 
think  of  it  in  Bomo  other  mode  of  coniiciouBnoes ;  iu  which 
caw  Ruch  other  mode  of  consciousneBs  cannot  havo  this  onit 
of  tsoDiidoasnces  for  its  component,  wliit-h  in  contrary  to  tlio 
hypolhohin. 

When  tfao  two  modes  of  Being  which  wo  di?ttngiiii<b  na 
llijrct  Olid  ObJKt,  liaro  bo<in  Mwumlly  reduced  to  their 
lowcat  tfTRiii,  any  further  com  preheiuion  most  be  an  asiiimtla- 
lion  of  tbno  lowi-at  terma  to  one  another ;  and,  as  wo  Itiivo 
alrwdy  Hwn,  this  is  nt-giilivcd  by  the  Tcry  distinction  of  Isub. 
jcct  and  Objevt,  which  is  itself  tlie  coasciousnefls  of  n  diUbr- 
iincw  trausceoding  all  other  diiTcToncea.  So  &r  from  helping 
OH  to  think  of  them  lu  of  ono  kind,  analytiia  wRTes  but  to 
tiodtT  more  miinifeat  the  iinpe»i>ibility  of  finding  for  them  k 
tmnmoo  ooiicept — ■  tbooubt  onder  which  they  can  bo  unitod. 


Let  it  be  granted  that  all  exiBtenoe  diadngnifllied  M  ob* 
joctivQ,  may  bo  nxtolvcd  into  tlio  oxistcsoo  of  aoit*  of  ona 
Idad.  Let  it  bo  granted  that  etery  species  of  objeelivo 
activity,  may  be  auderatood  as  duo  to  the  thytlnniinl  mo: 
of  Boch  attimate  units ;  and  tbat  among  Uio  ubjvotivs 
tiviltvs  so  understood,  are  Uto  wavM  of  tnolccolar  notiom 
propagated  tlirough  mrroa  and  nerre>c9QDlna.  And  hit  » 
farther  be  granted  that  all  oxiHtonco  distaogtUahed  aa  luib. 
jootiTe,  is  resolvable  into  uniu  of  oonadoiuDon  stimlar  is 
naturo  to  thoao  vliiuh  we  Icnow  aa  nerrooa  abookB  ;  neb  of 
which  b  the  oorrclativc  of  a  rhythmical  motion  of  a  nalerial 
nnit,  cr  gromp  of  such  uaita.  Can  wtr  tliun  think  of  ibo  aab> 
jeotJTU  and  objeotive  actintiea  aa  the  aaine  1  Can  tlia  oacil- 
hbioB  of  a  mojemie  be  represented  in  cooscioiiBDess  aids  by 
■iiltt  with  a  norvotis  shock,  and  the  two  be  recognised  as 
one  T  No  effort  ooables  na  to  aaaiuibU)  them.  Hut  a  anit 
of  fci-llDg  has  nothing  in  oommon  with  a  nnit  of  motiuo,  ho- 
oomca  more  than  ever  Bianir«t  whi'u  we  bring  tlio  two  into 
jnxtapoaition.  Ami  Ihe  imraediale  verdict  of  consoionincw 
Urns  given,  miglit  be  analytically  jiistilicd  w<.*re  thia  a  fit 
placo  for  the  nc«dfal  analyaia.  For  it  might  bi!i  ahown  that 
jtlie  ooQOt^tion  of  aa  oscillating  molecule  ia  built  oul  of  many 
rUnils  of  feeling!  u>d  that  to  identity  it  with  a  ni-n-oaa  ahodc 
woald  bo  to  identify  a  whole  congeries  of  unita  with  »  ainglD 
unit. 
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f  63.  Here,  indeed, wearrireat  the barricrnliirh  needs  to 
be  pi.T[M.'ttuilly  poiutod  oat ;  alike  to  thoae  who  seek  mate. 
riiUtHiiu  nzplimatioiui  of  mi-nlal  pbcnotncoa,  and  to  thoaowho  j 
are  aUrnmd  kat  such  oxplaaaliona  may  be  fuand.     Tbe  laittfl 
class  pnire  by  their  fear,  almost  na  muJh  aa  Uto  first  prore  by    '' 
their  hope,  that  tliuy  bcJivTe  Mind  may  poaaibly  b«  tnb:r. 
protcd  in  tcnna  of  flatter  j  wlu-nwn  many  wliom  they  vitu- 
porate  as  materialists,  are  profouDiUy  cxmvincod  tlwt  th<-r 
k  Bot  tbe  rOBMtMt  pottntbility  of  bo  interprattng    t)iem.l 
For  tboso  wboj  not  dcti-mxl  by  fen-gono  oonolusioua,  haraj 
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ponhcil  iiuar  ittaljnem  to  tlie  nttcrmost,  see  very  dearly 
that  the  ooooept  we  form  to  oarselves  of  MuttcT,  is  but  the 
^nbo)  of  BOnti  rurm  u(  Powit  kbaolntdy  aiid  for  cvur  nii> 
kuown  to  ot ;  and  n  syuitwl  wbicb  vm  cannot  Bappose  to  be 
lilco  the  mUity  vr>th(tiit  involving  onntclvos  in  contnultctioos 
'(/Vtvl  Prineiiilen,  {  16].  Tboy  nUo  tec  tlmt  (he  repro««nta- 
LioD  uf  nil  objective  octiviliM  is  torms  of  Motion,  is  but  a.  n- 
prc«7Dtitti«n  of  thoni  Mid  not  a  knowledge  of  them ;  nnd 
that  we  are  iitiiuedint«ly  brought  to  altumulive  Bbsardiliea 
if  wo  Bwaino  tho  Powvr  nisnifcct«d  to  ua  oa  Motion,  to  bo 
ht  itself  Uiot  which  wo  conceive  ns  Motion  {t\r*l  Prin- 
•-•I'W,  }  17).  Wlipu  with  theae  conclosiooB  that  Matter  aod 
t  iionngwe  think  them  are  bat  aymbolic  of  unknowable 
fi;rniB  of  usiEtcnce,  we  join  thu  conclnsion  lately  reached  that 
&tind  alito  vt  unknnwalile,  and  that  the  simpleat  form  undor 
winch  we  can  thiuk  of  ita  tiubiitaace  is  but  a  aymbol  of  some* 
tiling  tltat  con  never  be  rendered  into  thought;  we  aee  that 
Lhc>  wholo  question  ia  at  last,  nothing  more  than  the  qtuMsUoa 
vchuthur  tbeee  f^ubols  Hhould  b«  cxpretiscd  in  terma  uf  thoiw 
or  thi>»o  in  toriait  of  theae— a  queetioa  ecarcoly  worth  de* 
dding }  eiinco  either  answer  leaves  us  aa  completely  oulside 
of  tho  nality  as  we  were  at  firsr'. 

Novortfaibleea,  it  may  bo  as  wull  to  aay  here,  onix)  for  afl, 
(bat  wiTO  wo  conipellod  to  chooao  between  tlio  oltemativoa  of 
tnutalating  ineuUil  plieuoroena  into  physical  phenomena,  or 
of  tmoalatiiig  pbvisirivl  phroomena  into  tneutal  pheoomeaa> 
tho  latti^r  ollirnuitivu  would  8«em  tho  more  nccnptiUtlo  of  the 
two.  Miud,  as  known  to  the  posseeaor  of  it,  is  a  circutn- 
•cribed  n^gregate  of  ncti^'itie* ;  and  the  coheeion  of  theae  ao- 
tiTitii>9,  one  with  aaother,  tbrongbout  the  aggregate,  com> 
p«U  the  puKltihition  of  a  aomcthing  of  which  they  aro  ihu 
aetiritii^.  Bnt  tho  wmo  cxperiencoa  which  miiko  biin 
awors  of  this  coherent  aggrxgitto  of  mental  acttritiee, 
limuItmK-ouiOy  mako  him  aworo  of  nutivilii-K  that  am  nob 
inclndod  id  it— onllying  actiritiea  which  bi-como  known  by 
tlior  effects  on  this  aggrvgato,  bnt  which  on)  uxpurian'atally 
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proved  to  bo  not  colicrviit  with  it,  rikI  to  bo  ooborvnl  widi 
Olio  ftaothcr  {Firtt  PrinctpUti,  $$  -13,  -H).  Aa,  by  tho  drS- 
tiitioQ  of  thorn,  tboM  oxtemol  activities  cannot  be  broagLt 
witliin  the  aggregate  of  activities  distiagnisbed  as  tboia  of 
Mind,  the;  must  for  ever  rfMiutin  to  him  notbing  mora  ttuts 
tho  udIcdowd  correlatives  of  tboir  cflbots  od  thii  aggrpgktri 
and  can  bo  tltongbi  «f  on];  tu  tema  fumLihcd  by'  this  ii^r»> 
gnto.  Bcnco,  if  ho  regarda  bis  oonocpuona  of  tbeae  aotivitins 
lying  boTond  Mind,  aa  constitoting  knowledge  of  tbont,  he  is 
deluding  hinuelf :  be  is  but  rcprosonting  tbi'so  actmtica  in 
tvrms  of  Mind,  and  can  never  do  otbi^Twiso.  Evitnttinlly  ktt 
ia  obliged  to  a«1inil  that  bis  ideaa  of  Matter  and  Mution, 
merely  symbolic  of  uRkiionn1>1e  rotvliticii,  are  coniplccc  atatM 
oS  oonscioaBQcss  built  oat  of  tinits  of  feeling.  But  if,  after 
admitting  this,  he  persists  in  asking  whether  wiita  of  ftvUng 
nri)  of  the  Ramo  nature  as  tho  units  of  force  distiRgiiisbod 
OS  L'Xtcrnal,  or  wliotbcr  the  units  of  force  difitingoisbed  as 
external  are  of  the  same  nature  as  unita  of  feeKng  [  tl>en 
the  reply,  still  substantially  tho  same,  is  that  wo  may  go 
farther  towards  conceiving  anils  of  oxteraul  force  to  bo 
identical  with  onits  of  fooling,  than  wo  c«n  towards  ood- 
iHtiring  unit*  of  Tvliiig  to  be  iiloi)lie.-d  witlt  unit«  of  external 
force.  Clearly,  if  units  of  cxtvnml  force  are  regarded  aaabao- 
lutely  onkauwn  and  tutknowable,  then  to  transbito  unit*  of 
fi'i  ling  into  ihrm  is  to  translate  the  known  into  the  nnknown, 
which  is  abHurd.  And  tf  they  are  what  they  are  nupposcd  to 
be  by  tlioso  who  idmtify  them  with  their  symboli>,  then  tbo 
difQcnlly  of  Iraaiilating  oniu  of  feeling  into  them  is  itiBur^ 
movntablo :  if  Force  aa  it  objectivity  exist*  is  nlnoltitHy 
kltCB  io  nature  fton  tliat  whidi  exists  snbjcctin-ly  as 
Feeling,  (hen  the  tniniifonnalion  of  Furoe  into  Fevling 
is  uiithink&lilo.  Either  way,  therefore,  it  is  impoasiblo  M 
interpret  inner  exiiitenoe  in  terms  of  eater  existence.  Bal 
if,  on  tbo  other  baud,  tinita  of  Force  as  they  exist  ob- 
jectively, are  essentially  tlio  ioino  in  nature  with  tfaoAr  rnnai* 
fostcd  subjociively  as  uuiM  of  FeelLDg;  tbea  %  oonccivabU 
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bvpotliGeifl  Temains  opco.  E^xrj  ^Wmeni  of  Hint  nggrcgnte 
cf  acdvities  conftUtuUug  a  ouQsc-toDsness,  is  kDOwn  lui  be- 
longing to  cooacioaRiKtu  only  hy  its  ouhesion  wilb  Uto 
nat.  Bejrond  the  limits  of  this  oolumml  aggregate  of 
actiriticc,  exist  activities  quite  iinlftponctcut  of  it,  aud 
wbicb  cannot  bo  kroiif;Iit  iuto  it.  Wa  may  imnginc,  tlico, 
tliAt  by  Uteir  excloAoo  from  tho  circamscribed  octivitJot 
conBtitoting  coDScioQSDess,  Uiv^e  ouUir  nvtivitic^,  tliougfa  of 
the  eamo  intiiiuic  nature,  become  aQtitbobiciitly  opposed  ia 
aspect.  Being  disoonnoctod  from  conseiouantiss,  or  out  off 
by  iUi  limits,  tbuy  aiu  tbcraby  rendered  foreign  to  it.  Not 
U'liig  incorpomicd  witb  its  octivitiea,  or  linked  with  tliem 
ai  tLoj  are  witb  one  aootbcr,  cumiciotuniess  cannot,  aa  it 
were,  run  tbrougb  them;  and  ro  tbi^y  como  to  bo  figured  as 
asooaHotom — are  aymbolizfid  iks  biiving  tlio  untiiro  uullod 
material  aa  opposod  to  that  calicd  spiritual,  Wliito,  howerer, 
it  tlma  sci'ms  au  tmn^nabto  possibility  tbnt  imit«  of  extt^roal 
Foros  may  be  identical  in  nataro  with  units  of  tlio  foroo 
Icnown  as  Fooling,  yet  wo  cannot  by  bo  representing  tlietn  got 
any  muuvr  to  a  comprobenMon  of  oxtoninl  Force.  Fdr,  aa 
already  ibown,  ■appothig  all  forms  of  Miiiil  to  be  oomposud 
of  botoognneoua  nuits  of  feeling  variously  aggregated,  Iho 
rofolutioD  of  tbnm  into  aocb  oaita  k-avus  us  us  nuablu  as 
licfiirc  to  Htink  of  tho  substauco  of  Minil  o«  it  cxiitts  in  such 
units ;  and  thus,  oren  oonld  wo  renlly  ilgara  to  ourselves  all 
iiaits  of  external  Force  aa  being  easontially  like  units  of 
ilia  forco  known  aa  Feeling,  and  aa  so  conitttluting  a  uni- 
TRflal  Ncntieaey,  we  should  l>u  aa  lar  as  ev«r  from  furtoing 
ft  c.-t>nccption  of  tL»t  wliidi  iti  uiii\'oraaUy  untiout. 

iloncu  tLoDgb  of  tho  two  it  sc«iiis  easier  to  translate  so* 
called  Matter  into  ■o-ciilled  Spirit,  than  to  tronsUtQ  bo* 
calU'd  Spirit  into  so-cullcd  Miittt-r  (whicli  bittor  is,  in<iocd, 
wholly  impossible};  yet  no  tranidutton  can  carrj-  un  beyond 
3ur  ayuilwb.  Such  raguo  conceptions  as  loom  boforo  us 
aro  illusions  conjurtsl  up  by  llio  wrong  connotations  .,f  our 
woitla.    Thd  cxprwwiou  "  suUUmce  of  Miud,"  if  wo  use  it 
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in  any  oUirr  n-ny  th*ii  is  tlw  a  of  our  oqiution,  inonUUjr 
bnlmy*  as  into  onron;  for  wo  CAiinot  think  of  substMum 
Mivo  in  lenns  thitt  tmpty  mntcniil  propcrttM.  Oar  only 
oonnte  ia  oonstAntly  to  recogiiiM  our  ft^Tnlwll  ai  lymbob 
only ;  and  to  rest  oonteot  with  th&t  dunlity  of  tiiom  whieh 
oar  constitution  oeoossitatoa.  Tlte  Unkttomlile  aa  manj- 
frstod  to  OS  within  the  limits  of  consctoasnesa  in  tha  ahnpe 
of  Fooling,  being  no  less  imx-nitablo  than  Tlio  Unknowable 
nx  miinifusted  beyond  tko  limits  of  con-ioioimncAM  in  other 
shapes,  we  approach  no  nearer  to  unilorstanding  the  Inst 
by  pcodcring  it  into  tlio  lirat.  The  oHtditioned  form  under 
which  Being  is  prcvrntod  in  Iho  Subject,  cannot,  any  mm* 
tluin  the  conditioned  foim  tinder  whr<-Ji  Being  is  prenentnl 
in  the  Objectj  be  the  UaoonditioDect  Being  ousuDoa  to 
the  two. 


I 


CHAPTEB  H. 


rut  COMPOSITION  Of  Misn, 


{  tU.  la  tlifl  last  clutpter  we  incideotall/  cncrosclied  on 
lie  topic  to  whicli  tliis  cliaptor  is  to  bo  durotod.  Cortaio 
spparuntly-^mplo  fillings  won  hLowii  to  bti  COinpuuiiJcd  of 
ucila  of  feeling ;  wliL>ncu  it  vam  tofurrvd  that  possibly,  if  not 
prob&blj,  feeUugfi  of.  oth«r  claseos  are  similarly  compomtdcd. 
And  in  tlitu  tivatinj;  of  the  compoeitioD  of  IwliiigSj  wo,  by 
implii-atioD,  fronted  of  tbe  coaiposilion  of  Mind,  of  whitii 
fucHiitjs  ftTO  llii'm.'wlvo*  componoiita. 

Hero,  bowevc^,  Ic&ring;  speculations  about  the  nltinute 
ooinpositioD  of  Mind,  wo  pas«  to  obserrationa  on  its  proxt- 
nmte  composition.  Accujiling  u  really  simplo  tltose  cou- 
etitncnts  of  Utnd  wliidt  nru  not  docompocmblo  by  introspec- 
tion, wo  luvo  to  conaidcr  wimt  are  their  fundnniontal 
disUoctivt!  choractera,  and  what  am  the  eesentuil  priuciplca 
of  armngcmeot  among  them. 


{  Gf).  The  proximato  oompononta  of  Mind  ore  of  two 
bniodly-coutnatfld  kinds — Feelings  and  the  B«1*Uoilb 
btitwoon  feelings.  Amon^  the  members  of  each  group  thf  ro 
pxiat  maltittuliiioos  uiilikcucsses,  many  of  which  are  cx- 
crooudy  itrongt  but  such  nnlikeoes5«a  are  small  comporod 
wilh  tboee  wlitdi  distinguish  inouiber*  of  iho  ouo  group 
from  mamhen  of  tltu  othur.  Let  tut,  in  thu  timt  place,  cou- 
■idw  wlmt  oru  tlic  characters  which  all  Feclinj^s  b»vo  ia 
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cotamoa,  nad  what  are  tfao  cLarocten  wliicli  oil  Bolotiana 
between  feelings  hiwo  in  commoD. 

Knch  fo<Oing,  as  we  here  iloSne  it,  is  any  portion  of  ooo* 
RcioaaneRa  which  occapies  a  ptaco  auQicieDtlj'  large  to  give  it 
a  perceivable  indinduality ;  which  haBits  individuality  tnarkod 
ofl*  from  odjaoent  porttoiui  of  consciouBDcae  bj  qualitative  cod> 
tnwt«;  and  which,  when  ijitro«poctircly  coatompUttod.apiKwn 
to  bo  homogeneous,  lliese  are  the  essentiala.  Obviotuly  if, 
tinilcr  iutro^ppctioQ,  a  etato  of  coascioosDeasiB  deoompowbls 
into  imliko  parts  that  fxiat  irithL-r  Hiiaiiltaaooiuly  or  racoBa- 
sircl}',  it  tx  not  one  focliiig  but  two  or  more.  Obnotwly  if 
it  is  iudistiagrtishabla  from  an  adjacent  portion  of  coo* 
scionsQi-es,  it  forms  one  with  that  portion — ^is  not  an  tndl- 
riJual  fiwling  bat  part  of  onv.  And  obvionsly  if  it  docs 
not  occajiy  in  coasciouiuioss  na  »pprectnblv  an»,  or  aa 
appreciable  dnration,  it  cannot  be  known  aa  a  feeling. 

A  relation  between  feelings  is,  on  the  contrary,  cluir&c* 
teri^i^  by  occop^'iDg  no  appi-ociablo  part  of  conjidotuauas. 
Tnko  away  the  term«   it  anitco,  and  it   disappcart  aloag    ^ 
with    tliem ;    liaviug    no    indepoadeut    plact^— ^no    indivi-    H 
diinltty  of  its  own.      It  ie  trite  that,   under  on   ultinuto 
anidytiifi,  what  wu  call  a  relation  proves  to  be  it&olf  n  Idnil 
of  fn)ling — the  mumciitiLry  fooling  accompanying  tlio  tran- 
sition  from  one  conspicuoDs  feeling  to  tin  adjac<>nt  cotv*    fl 
Bpicuouii  fM'ling.     And  it  ia  trae  that,  notwiilistauding  iu    ' 
axtrcnw  brevity,  its  qnatitotive  character  ia  appreciable  j  for 
rolationa  are  (an  wo  ahall  hvrcnftiY  tee)  diiitingaisliable  fn>ra 
one  another  ouly  by  the  unlikeneasea  of  the  feelings  which 
aocompaay  the  momentary    transitions.     Each  rohiUoBal 
fooling  niay,  in  fact,  bo  n-gardcd  as  one  of  thoea  nervoua 
shnrks  which  wo  aaspcot  to  bo  the  anils  of  compo«itioD  of 
[^•lings ;  and,  though  inatoa  tan  eons,  it  is  known  as  of  greater 
or  less  etn.-Dgth  uad  m  taking  place  with  greater  or  Ins 
Dicility,     Hut  the  contrast  bctwtra  t]u^M  niUtioaol  feeliaga 
and  wltal  n-e  uitliaanly  call  feelings,  is  so  strong  that  wa 
niuHt  dnss  them  apart,     llioir  extreme  bfcrity,  their  somU 
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vnriotjr,  sod  Uiotr  dvpondooco  on  tliD  terms  tbojr  unite, 
difluranUite  llii'iii  in  an  uiiininUtlct^abli;  wtir.* 

PerbnpB  it  will  bo  well  to  recognize  more  Tally  tlio  trath 
tbftt  Uiu  diAtinction  cannot  bo  abGoliito.    BMidoi  lulinittiDg 
that,  u  ui  vlctiivut  of  oonsoionstKiKS,  n  relation  is  &  momea- 
Urjr  fooliag,  we  must  also  admit  that  just  as  ft  relation  can 
have  no  existence)  apart  From  the  fMUngs  which  form  its 
I  biniu,  BO  a  fvclin^  euti  rxist  only  liy  relations  to  otlinr  fooU^ 
'iagi    which  limit   it  in  tpACO  or  time  or  both.      Strictly 
■peoldug,  neither  a  fooling  nor  a  relation  is  an  independent 
'  elemoni  of  oooackitisnoes :  there  is  tliraoghout  a  dcpcndonou 
I  aoch  that  the  apprecinble  areaa  of  conitcionancad  occupied  by 
r«.iUog«,  can  no  more  powsexa  indiridualities  apiirt  fiK>m  tlu> 
[rvlalions  which  link  tb<<m,  than  these  relatione  can  poaseuj 
)nilindaalili(?9  apart  from   the   fecUnga  they   link.       TIio 
essential  distinction  between  the  two,  then,  appears  to  be 
that  wboresfi  a   relational  fooling  is   a   portion  of  con* 
■ciofisnMs  insepamblo  into  parts,  a  fccliug  ordinonly  so- 
cnllfd,  M  a  portion  of  cont>e]onsncwt  that  admits  ituogioary 
division  into  like  parts  which  are  related  to  one  another  in 
usqiumcu  or  oo-existenco.     A  feeling  proper  is  either  made 
lap  of  like  part«  that  occupy  time,  or  it  is  mode  np  of  like 
paiia  tJiat  occupy  apooe,  or  both.     In  any  ra«e,  a  fcvliiig 
proper  ie  on  aggregate  of  related  liko  ports,  while  a  rela- 
tional feeling  is  nu decomposable:     And  this  is  exactly  tbo 
"Contnat  between  the  two  which  Diast  result  if.  as  we  have  | 
.infiDnod,  feetiogs  are  composed  of  uiiita  of  feeling,  or  ahocka.  \ 


^  tMI  Simple  foulings  oh   above   dcfini-d,  are  of  TarionsI 
tkiudiu     To  say  auytliiag  hero  about  the  chuuiificatioo  of' 

*  II  vis  iMrlup*  be  nhjnruJ  tbkl  miim  rolAlioai,  ■>  thote  twtvnm  tlilnK*  - 

vlUcb  u«  lUaUul  tu  .SjiH*  ur  lu  Tlni*,  oeunpy  (IMlo^bhkbtB  ponloM  «CJ 

MoMooMieM.     TImm,    buwovor,   ar*    not  tJu)    um|4«  nla4iuua  t«(«vaa 

I  kOwMl  tniiagi  whlub  v«  m  ban  tlBoIiag  uitb.    Tkej  are  rvktiou*  Uut 

biidgB  irvnr  pot  aninben  id  inlerrtniiii;  f wtut^  uul  nJatioD*  i  uid  ouiua  ^ 

I  tsUi  rt^titum  avlj  by  f]Biolc  (mwitkma  thnni^  Umm  mUrnm^  «IM«%  ' 

I  u  lb*  omaalUuton  a(  Uiem, 
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tlicnit  inTolvea  flome  forestalltng  of  a  futare  duptcr.  Thu 
breach  of  ontcr,  however,  is  niuivoitlnlilo ;  for  ootU  oerteia 
proTtsional  groupiDgs  h&vo  bocn  madv,  furtlicr  ezpoeilum  ti 
HOtrcely  practicable. 

LiDiiting  OUT  •Uention  to  fleemingly'homogeaaoiu  feeUnga 
prinuiriljr  experienced,   tboy   may  be  divided   into  tbn 

ilings  which  uru  ccntnkUy  inilinUid  and  tlie  f«eliiigB  which 
nro  pcriphcntlly  intliiitwl — emotioan  ojod  aoiiaatioiia.  Tbaa* 
hare  widely  nnlike  charact«ra.  Towards  the  cloM  of  this 
volumo  evidence  will  be  found  that  while  the  fienwUou  are 
relftlirely  Bimpte,  the  omolions,  ihoagh  seeming  to  be  rim- 
plo  are  cGctrcmcIy  componnd ;  and  tliat  a  murk'.-d  contraat 
of  cbantcUir  between  them  lienoe  rcsultK.  Hot  without 
referring  to  any  easential  nnlikeneas  of  conipoNition,  wo  aball 
shortly  see  that  between  tho  centrally-initiated  fi'<e)inga  and 
the  p«riphcnlly-inittnt«d  fc«ling«,  fnadamcntal  diatincttoiui 
may  bo  calablishLv]  by  introspocltre  oompnrison. 

A  Bubdirision  has  to  bo  made.  Tho  pcripborally-tmtiatod 
feelhlgn,  or  eoniiationi,  mny  be  grouped  into  tlioso  which, 
cAHiod  by  diaturbattcea  at  the  ends  of  nerres  dlntrilmttyl  on 
the  out«r  Hurfaco,  are  taken  to  imply  onter  agtmciea,  ud 
thoM  which,  caused  by  difitarbftncca  at  tbe  ends  of  nema 
difitnbiilod  within  the  IxMly,  arc  aot  taken  to  imply  ontor 
agonctc« ;  which  Inxt,  though  not  pcriphemlly  initiatMl  to 
the  ordinary  Kinw,  are  ko  in  the  phystologioal  Mtue.  Bot  tm 
between  tho  ext«rior  of  tho  Ixxly  and  ila  interior,  there  ar* 
itH  gnulationGi  of  depth,  it  results  that  this  distinction  is  a 
broadly  marked  ouo,  rather  tluin  n  Hlutrply  marked  one.  We 
tthall,  however,  find  tlrnt  ecrtain  difTcfi'iitial  ehanetors  omoai* 
the  scasntiona  areompany  this  differonoo  of  dUtribotion  of 
iho  DorrM  in  which  ihey  aritte;  and  that  they  are  doctdod 
la  proportion  to  the  relative  suporfiviality  or  oentmlity 
Iboso  nerves. 

In  coiitmst  with  ihii  chtita  of  primary  or  real  fi.«cUngl^ 
IhttH  dinded  und  aitl.divtdcd,  hna  to  be  sot  the  coniphjmoa* 
tary  claaa  of  tccondary  or  ideal  foeliug*,  similarly  divldod 
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ind  sobdividod.  Sponlcing  gooomlly,  tho  two  elawcui  (liflut 
grCKtlj  in  ititeiutity.  Wbila  tha  primiuy  or  ortgioally-pro' 
dooed  feoUutp  ore  reUtivoly  vivi'l,  the  aeooiidary  or  ns 
prodnoed  feeUogB  are  rutatavcly  fiiint.  It  should  bo  addi>d 
that  the  vivjd  foeliogs  arc  takoo  to  imply  objpvtiro  oxcitiag 
■gOnU  thon  and  ibcTO  avling  on  tha  poripiwry  of  tlw 
Berrous  synUim ;  wbtio  tho  Guat  foclingit,  though  takoti  to 
'mtply  ofajootin  oxoiting  agents  wluch  tliiu  acted  at  a  past 
I,  are  not  taken  to  imply  tli«ir  preHcnt  aotioD. 
We  am  thus  obliged  to  carry  with  as  a  claaaificatioa  based 

strD(.'tunj  and  a  cIciSHiiication  based  on  function.  Tlu.' 
dirinoQ  into  ccatrally-initiMtod  fbclinga,  caned  otnotioiut, 
and  pohphorally-mitinted  fccliogn,  oaUod  aiiDfatioaa ;  and  the 
nbdivision  of  these  liut  into  seiuintions  that  arise  on  thv 
exterior  of  the  body  and  seoaationa  that  arise  in  ite  interior; 
respecHveiy  refer  to  differentea  among  the  parts  in  antion. 
WlnreA)!  the  dimioQ  into  vivid  or  ml  feeliogR  and  fitint 
or  ideal  focUngs,  catting  across  the  other  dirisions  at  right 
aagfea  as  we  may  say,  ntfun  to  diSitrDOce  of  amount  in  tliu 
aotiona  of  theae  partA.  Ilio  firxt  clarification  haa  in  riow 
Bnltkenesaes  of  kind  among  the  f<L<cltngK ;  and  tho  tcMond,  a 

'ked  nnlikeneAB  of  degree,  oomnKin  to  all  the  kinds. 


npi; 
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From  the  claasea  of  simple  fo^lings  we  paos  to  tho 
'  simple  rehttiona  between  feelingit,  rvup^'i-ting  which 
■bd,  Bomotliing  mast  be  said  before  we  can  proceed.  In 
"MV"'*  of  an  oltimato  analjius,  which  cannot  be  made  at 
praaenb,  certain  brief  geneml  Ktatcmmtt  moiit  Knllice. 
Ax  already  said,  tho  roqubiite  to  tho  existeaco  of  a  rela- 
is  the  exiKteaco  of  two  foi>I(ngn  bctwivn  which  it  it 
'  link,  llie  requisite  lo  the  existooce  of  two  feolings  ia 
SHU  diffcrooco.  And  therefore  tho  requiajte  to  the  exist* 
□oof  a  nrhiLion  is  the  occarrenceof  a  chungc — tht-  possngo 
nn  one  apiMrently-uQiforin  stuto  to  another  5p))arcutl}-- 
iiiforu  state,  implying  tho  momenlnry  shock  produced  by 
I  oommoacenent  irf*  a  new  state. 


It  foUowB  tliat  the  degree  of  the  clumge  or  sIiooIe,  cqd- 
etituting  in  oUicr  words  tbo  oonKionsncss  of  Uie  deforce  of 
difliiroDCO  botwoon  Uu:  adjnoent  stAtcs,  ia  Ihc  nllinnito  kwis 
of  Uio  distinctionx  itinoDg  relattoua.  Hence  tlio  fuiidnmeouil 
divuioa  of  them  into  relations  between  feelings  tlut  ve 
eqool,  or  those  of  Ukcacss,  (which  howorcr  must,  be  divid(<il 
hy  eome  portion  of  voiuiciouaacMi  that  is  uuliko  tbuin),  mid 
rvblioDS  between  fi-clings  tbftt  are  nDG<]aal,  or  tho»o  of  na- 
liki'DCSs.  Tboae  last  fiUl  into  what  we  may  distingiui^  u 
nlniioas  of  descending  intensitj  and  relatioua  of  aaoendhig 
inteuait)',  according  as  tho  tisnsttnn  ia  to  a  greater  or  to  a 
Icm  amount  of  fwHog.  And  lliej  ar«  further  diitingniflh- 
itble  into  relations  of  quontitattre  unltkencss,  or  Uiow  occor- 
ring  between  feelings  of  the  saae  natore  but  dtflonmt 
in  dffjToo,  and  relations  of  qonlitati^-o  unlikei)Q88,  or  tboM 
occiirriiig  between  fcx-lingit  not  of  tho  eainti  naCuttf. 

Relations  thus  contompUted  aimpl;  as  ohnngos,  aad 
grouped  acoording  to  tho  dvgroe  of  change  or  tlie  kind  of 
change,  aoromUjr  belong  to  one  or  other  of  two  groob 
ca|(>geriGB  which  take  no  account  of  the  terms  aa  liko  or 
tinlikc  in  naluru  or  oniunnt,  but  which  take  nocouuC  onljr  rf 
their  order  of  ocourniicv,  aa  cither  simulUuieona  or  sticooa* 
aive.  This  fundamental  division  of  relations  into  tliose  of  co> 
DxisU-Dco and  thoseof  Beqtumco,iH,  howDTor^itsolf  di'iM-ndunt 
on  tlui  prtHXHling  division  into  relations  of  equality  bctwoon 
feelings  and  relations  of  inoqualtty  between  them.  For 
nhitions  tbemiBelves  have  to  be  classed  as  of  liko  or  unlike 
lands  by  comparing  tlw  momentary  feelings  that  attond  tbo 
establishment  of  them,  and  obecrving  whether  those  are  like 
or  unlike  ,  and,  ns  we  shall  lu-n-nAur  svo,  tbo  relations  of 
Do-exiiitcnce  and  sequence  are  disLiuguishvd  from  one  aoothor 
only  by  a  process  of  thia  kind. 


I 
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^  l}8.  llaring  defined  simple  feelings  and  simple  rola» 
tioiii,  and  banng  proriiiiouully  cUesiti^  the  leading  kinds 
of  Mcb,  wujBir  aq^^gifpi  to  cbsorTO  how  Mind  ia  mad* 
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op  of  tl>«ae  etcmrats,  and  buw  difiV-rcnt  portjona  of  it  uo 
diAnwtcriecd  bj  difienitt  modu  of  combiiuttion  of  Uiem. 

Tmcto  of  coasoiousnesa  formed  of  tbelinga  tli&t  are  cen- 

\\j  mitiuUMl,  are  widely  ODJilce  tracts  of  conscioiuneaa 
ftirined  of  fbdUogs  tlutl  nrvp(-n{i)iLTnUy  ioitmh-d;  and  of  the 
IncU  of  OODldoomcsil  ftinii<.-il  of  pcrijihiTnllyitiitistod  tvcU 

g9,  Uiote  porta  occupied  by  feeliuga  that  tako  Ihotr  rue 
m  Um  intcrinr  of  Uie  body  are  widely  unUko  tho«o  parts 
occafiii^d  by  feelings  tliat  tako  their  rise  on  (be  exU<rior  of 

o  body.  Tho  marked  ODlikooMsea  arotu  botli  coons  dno  to 
grcttUir  or  Rnoltcr  proportions  of  tho  rcUUomvl  elrnifntN 
an  proMiot  Wltcn-M  among  ocntfnUy-iiittiati<4l  fvcU 
iugs,  tke  mutual  limitations,  botli  Bimntlsneoua  and  sao- 
cemvt,  are  TOgua  and  far  between;  and  wbcreaa  among 
pnripbecally-inttiated  foelings  cansod  by  intcrual  distorb- 
aooM,  aomo  oro  eztromuly  indoiiaito,  and  few  or  nono 
doQ&ita  ia  a  bigh  degrvQ ;  froliuga  caused  by  vxtcrnal  dis- 
^inrbaocM  aro  niMtly  rt'lolod  quite  olonrly,  alike  by  oo- 
ace  and  oeqaooce,  and  among  tbe  higlicat  of  tlieiii  tlu> 

ntnal  Umitataoas  in  space  or  time  or  botli,  are  exteemely 
Atatp.  Theee  brood  contnsts,  dependent  on  tbe  extent 
to  wUicb  tho  olomonts  of  fooling  aro  compoosdcd  witb  tbo 
eloiBCDta  of  relaliun,  cannot  bo  andcnUDod,  nnd  thi'ir  import- 
•oca  porooiTOd,  witbout  illtuilnUtaus.  Wo  will  bi<giu  willi 
tboao  parti  of  &!ind  diitinguiahed  by  predominauce  of  the 
(olatiu&al  elemonta. 

Bemembcring  that  the  lonaes  of  the  eye  fonn  a  non- 

seodent  optical  oppantna  that  coiita  im^oa  on  the  rotina, 

may   fiurly    mj    tliiib    tho    rotJnn    is    brought    nicire 

imetly  into  oontact  with  tho  extcniol  agoiit  acting  on  it 

b  any   other   peri|ih«n)]   expansion   of    tbe   ncrvons 

8t«m.  And  it  is  in  the  tiacta  of  consctonsness  produced 
ly  Uie  various  lights  roflcclod  from   objccto   nroimd  and 

nc'uutrntod  on  thi>  n>tina,  tlutt  wo  find  tbe  elomi-uta  of 

iling  most  iuLinuiU'ly  woven  op   with  tbe   ulonu'iits   «f 

latiun.    The  wultiludiuoua  stales  of  conHcIousncu  yivldcd 


^Bintna 
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by  vimon,  are  above  oU  others  ahai^  la  their  maLniil  lind> 
talioDs :  tho  diScTcnccs  tliat  oocnr  between  adjacent  ones 
are  cxtrrmoty  dofinito.  It  is  fuiihor  to  bo  oot«d  thnt  the 
r«>liit*ouAl  element  is  here  dominant  under  both  of  tia  fhtid^ 
menial  forma.  Some  of  the  foelLngfl  simnltanconaly  limit  one 
RQOthcr  vrith  great  diatinctaMa,  and  boom  of  them  with  «|nnl 
diattnctn;os9  BnocessJTOly  limit  one  snother.  I'be 

feelings  e«n«cd  by  actions  on  the  goncnl  anrfiioo  of  Iho 
body  are  oUo  marked  off  clearly,  though  by  no  moans  so 
clearly  aa  those  which  ariae  in  tlio  rctiuo,  Bonsationa  of 
toach  iaiti&tod  at  pobts  on  the  skin  vury  ninr  ono  a&oibcr, 
form  ports  of  coosciousncss  that  oro  aeponUo  thotigh  adjk- 
wnt;  and  tboM  oro  distingaiMhable  not  only  as  co-existing 
in  doeo  proximity,  bnt  aliio  as  distinct  from  kindred  rmns 
tions  immediately  preceding  or  immediately  sncoecdiag 
them.  Moreover  the  definiteqeea  of  their  mnloal  limits 
tioDs,  in  space  if  not  in  time,  is  greatest  among  the  senss- 
tions  of  touch  proceeding  Irom  parts  of  the  snrfnco  whidi 
have,  in  a  sense,  thu  grcaiMt  extcmidity — tha  porta  which, 
like  tho  tips  of  the  fingors  and  the  tip  of  the  tongtlA, 
have  tho  mo6tt  frequent  sod  vsried  converse  with  ootur 
objects.*  Next  in  tlw  dcGnilcncss  of  thirir  mutual 

LtmitatioBS  come  the  aaditory  feelings.  Among  muih  of 
those  u  oceor  togother,  tho  rolations  are  marked  with 
iraporfcot  doanicss.  BeoeiTed  through  uneultivatod  oars, 
only  a  few  stmultaueoua  sonnda  are  vaguely  separable  in 
oonsrtousnen  J  thoagb  received  through  the  Cars  of  s 
uuuician,  many  audi  aonuds  may  bo  dutingiuahed  and 
idsotiGed.  But  among  snceessive  sounds  Ibo  rolatJoaal 
oompouonts  of  mind  nre  couflpicnoos,  Utflerencos  between 
tooM  that  follow  one  aootber,  uvea  vury  rapidly,  are  ctoarly 

*  The  tooga*  b  s  moA  matt  ootlT*  tacitul  corgan  tkut  »t  ii«t  affMiK 
Tka  M«eltMiwii  inipTBMioiw  it  raadvM  fti«  nut  tlaiiUJ  to  than  girta  bjr 
IIm  food  vUcb  it  »uu|[n  ilaiiaf  ■r»i>ini<ioa  ;  Lot  at  oALor  UiMa  it  to 
p«tpt«a>ll]r exptoting tha (MtrMriaon  •<  tka  tMlh,  whkk an l»  it  ««torai) 
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pprobivc^    But  UiB  dBntarootiotu  aro  Iras  docJdcd  Uiau 
tboaD    between    ooatmsted    aentnttom    in    tlio    fiold    of^ 
Tiatoo.  pBSshi^  to  the  seasotions  of  Ui»ta,  wo 

■w  tluU.  tliOM,  loss  extonuil  in  tiurir  ori)^  (for  it  ia  not  in 
tbo  tip  of  the  tongn«,  bnl  OT«r  its  hintlor  piu-t  and  thu  bode 
of  tho  pahta,  that  the  ^statory  uerrvs  nro  distriliut«.'(1),  are ' 
ootnponitiTel;  indefinite  in  their  relations.  Such  distinc- 
tiona  aa  may  be  perceived  between  tastes  tUat  co^exi^t  nro 
oompantivdy  v*gao,  and  can  bo  axtei>dvd  to  bat  two  or 
throe,  Siiiiiliu-ly,  Uie  beginnings  and  euds  of  snoocssive 
laataa  aiv  tar  ]em  sharp  than  tho  beginnings  and  ouds  of  tho 
visual  impreBsions  we  receive  at  every  glance ;  nor  can  swv  ' 
ewaivo  tofitea  be  diBtingnisbed  with  anything  hke  tlte  samo 
ni[ii>li(y  as   snecaisive  tones.  Even  more  unde- 

aiU^d  are  tha  niDtual  Uinitnttoos  unoog  scnuttioiui  of 
■nell,  which,  like  the  la^t,  originate  at  a  oonsidemblu  dis- 
taaoe  from  cho  surlaoe  (for  the  nose  is  not  the  aeat  of  siucllt 
the  olfiiotory  duuuber,  with  which  the  noetrih  eonununicutc, 
is  wM«d  high  tip  botwoen  tbo  oycs).  Of  simultaocoaa 
anwUa  ibo  diacrintiiuttion  is  wry  tb^iiv  ;  and  probably  nut , 
man  tJiao  tbnra  can  be  s<-pamtely  iduutiHed.  Of 
smells  that  follow  one  another,  it  is  manifest  thai  th*^ 
begin  and  end  indeHoitely,  nnd  tlutt  they  cannot  be  cxpo- 
rieDccd  in  rapid  succchsiod. 

We  ootno  now  to  the  peripherally-iniliated  feelings  net 
up  by  iiitt-'mnl  disturbances.  Among  these  tbo  most  euper> 
tltnal  in  origin  and  moat  relational  as  they  exist  io  con- 
semnsaosR,  are  Uio  sensations  of  muacukr  tension.  Thoagb* 
cxorpt  when  mnking  vigoroos  oflbrta,  tlioso  are  but  fKoblit; 
tbougli  such  ua  aro  present  together  mntually  limit  one 
anotlier  in  a  very  vague  way ;  and  though  their  boginningv 
and  I'lifis  aro  so  blurrvd  that  a  aeries  of  them  is  but  indiiu 
tinctly  sepaimble  into  parta ;  yet  they  ore  jiuctaposed  and 
ooDtmsted  to  the  extent  implied  by  discriminations  and  rvcog- 
bitJoas  of  them — di;4C!nminntiODS  and  lecognittous  so  partia), 
bowtvui',  cu  frcquenily  to  reqainj  iadiroct  ▼orificalioiis.    It 
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•Iwold  b«  uldod  that  iha  rnliUiotu  among  muactilar  reoUngt 
Mv  romblo  in  nliuiidutoo  nnd  diatioctneHa.  'J'lie^  are  noict 
Doupjoaouft  wlwD  the  feelinga  come  from  iiiaficli«  tb«t  aru 
■mall,  aad  in  perpetual  wtioD,  u  tltOBo  wtitcli  toovo  Uio 
uyr»,  the  Bngorv,  and  the  roca]  organa ;  and  Ivbm  oouspieooiu 
wlii'n  tlio  reelings  come  from  miuolue  that  are  huge  or 
i:oiitnillj-  Hcatod,  or  both,  m  tho«o  of  the  logs  and  of  tlui 
trunk*  PnsBiiig  over  abnormal  fedin)^  of  p(un  and 

dJMioinrort  duo  to  disturbanoea  of  oenres  distributed  within 
Ibn  limba  luid  body,  among  which  the  flnudl  prtiportion  of 
tho  rvlntional  ulotnout  is  maniToat,  it  will  suffioo  if  wo  cone 
at  onco  to  tho  foelings  originatinj;  in  paria  tlial  are  mmotoat 
from  thii  Dxtonud  world,  and  whidi,  as  least  relational,  an 
mont  <listinguished  from  those  we  eet  out  with.  Hanger  b 
oxtmmtdjr  vogaoia  iteboginuingand  end.  Couimoncing  on- 
obtruaively  and  ooasing  gmdnaily,  it  is  utterly  unltko  thoso 
foiilitiga  which,  oloMly  ooati^aous  in  time,  make  ono  anolbn- 
diatukot  by  moinol  limitation.  Nvilhcr  is  it  approcaably 
marlcpd  out  by  co-existing  fouUDgv :  ita  poattion  anoB^ 
Kimultanoooa  statet  of  conscionsacw  ii  indetamuoatei.  And 
tbiH  indofiaitoneaa  of  rolalion,  both  to  apaoe  and  timo,  cka- 
nu-lRriaea  other  viac^'ml  rt->«linga,  both  nonoal  and  abnormaL 
Of  tbft  oaBtr»)ly-iniiai<Hl  feetin^,  or  emotkoi,  maek  tho 
aanip  haa  to  bo  said  a«  of  tho  lasL  Their  bcginsiagv  and 
ndisgi  in  time  are  oonparativdy  fadufinite,  aad  thoj  b%ta 
BO  d^mto  loealixatiotu  in  ^laoa.  T^  u  to  my,  tbay  m 
nut  limilM  by  pnoeding  axkd  nooeeding  itatca  of  cooaaa— 
ne«8  with  any  predsioBj  and  bo  identifiaUa  bowiJe  ar*  pok 
totbtmbyrtalaaofooMelooaDeMthatoo-csiit.  B**^! 
ibo  rcAational  eteaial  of  mind  ia  extw—ly  i 
11k»  •c<)n«ioea  anon;  otaolioBa  that  oaa  oecnr  im 
paiod*  are  caaparalivdy  fcv  and  Indalaraaala  {  wkA 
bcfwviim  each  two  or  three  emottOM  •■  omb  tt-"*^  it  it 
impDMifalD  Id  djabngaak  in  Man  ifau  • ' 
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b.'twecn  Hm  tncU  of  cooackmsoess  tlius  broiull^  contnist«d, 
■ad  tfaojr  an  aimiWly  eauscd.  Prosonce  of  the  relnlional 
danients,  seen  in  Uie  mntuol  limitations  of  fi^c-litigy,  simnl' 
teiutons  md  Bnoceesire,  is  accompanied  by  tbo  mntnii]  cobe* 
non  of  fHiliogs;  and  absence  of  the  relational  elemoats, 
en  in  t3)e  indeUmiinnte  boiuuIiiri<.'»  of  fceliags  is  spaoo 
and  tttne,  ii  oocompanii^d  bj  Iheir  isooboronco.  Iiot  oa 
n*-ob«HirTo  the  tracU  of  oomioiousness  above  compaml. 

Tbo  feb&q)l;>dc(iDed  piitcbes  of  colour  that  occur  together - 

tn  a  Tiauo]  iiopruttaioD,  ore  indi&flolobljr  united — hi'<ld  rigidly 

I  jiixln)>oiiitiou.    A&d  saceoastve  Tuiaal  fooliugii,  hiicIi  m  an) 

[irodacfd    by   trntiBforring  the  g»m>   from   ono  object    to 

onothiT,  have  a  Btrcngth  of  couiiection  that  givM  a  fixed 

■ioiuDCU  of  their   order.     Thoa  tho  visoal   frelingB, 

iboTO  all  othunt  distingnish<.-d  by  tho  nharpQL'ss  of  their 

tnntcal  Urattatitin»,  aru   ubsoluti'Iy  ooborcub  in   spnee  Mid 

»ciry  coheront  in  time.  Brtwoco    eoointions   of 

^tooch  given  by  an  objVct  gnu^pcd,  tho  cohesion  is  not  so 

Hiongh  the  two  fei^tiugs  prodnced  by  two  points 

bit    naiiilURuootly  by  a   finger,    hold    togocber  no    tluit 

Jiey  cnunot  be  removed  far  from  one  another  in  conscious* 

lens;  yet  tho  bond  uniting  them  has  moch  loss  rigidity  tiuax 

Itlut  bund  iiniiiiig  tho  vixiial  fi'^lingH  prodoood  by  the  two 

^IMJints;  and  wbeu  the  fwliugM  are  more  than  two,  their  oon> 

DuotioDfl  in  cotiscionsneas  are  loose  eooogh  to  purmit  of 

nnch  varuttiun  in  tbe  conception  of  their  reluUvo  [M-Hitiotut. 

^fitill  tbe  atrbngth  of  links  betwoon  oo-eidating  feelings  of 

tonch   is  considorablo ;  aa  is  abo  that  between  snccvwivo 

kl(«Unga  of  tlteaaiao  kind.  Among  tho  .•limultaneoiM 

'flings  caused  by  simultaneous  soonda,  especially  if  they  ara 

not  in  liarmony,  tho  dt-rvct  of  cohesion  is  as  marked  an  tlio 

kdcfoci  of  inutunl  limiuition.     But  among  tho  suocvH:«ivu  fi.'ul- 

jgs  pivdaued  by  socceaaive  sonods,  wo  find  thai  aloag  with 

tdintluct  mutual  limitations  tliera  go  di-«)ded  mutual  cofau> 

[iiuuN.     HeqiiOBt  notes,  or  articulations,  oling  together  wilJi 

>'h-uucity.  Uuch    Il'ss    clearly  bounded    by  uue 
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auothcr  m  nro  Usics,  simultooeotu  and  taocnnre,  tliej  are 
also  oompiiraLively  utooherent.  Among  oo^xistonfe  twtcs 
there  aro  no  coonectioita  like  Uioso  betvcDD  co-«xillettt 
visuitl  fi;«luiga,  or  cvun  Uku  UiOM  botwoen  Uto  Bonixls  pro- 
dawd  at  the  same  iostacit  by  a  bood ;  ood  tastoa  do  not  bold 
tojTOthor  in  eeqaenco  as  do  the  tonos  of  codeaoA.  Or 

BtDi'lU  the  like  is  trao.  Alonj^  with  vsgwrnou  in  Um  bousd- 
iog  of  one  by  another  there  goes  but  a  foeble  linking  together. 

I'ho  feelinga  oocompaiiyiQg  mniicaW  actk>o«  haTO  coho- 
■tous  lliat  an)  hiddin  la  much  tho  sanui  way  as  aro  their 
limitations.  1'l>o  diffivally  of  obs«rving  tlio  mutual  limiti^ 
tiouB  of  moscular  feelings,  is  doe  to  tlte  fact  that  each  tnoscle, 
or  Hot  of  muacloa,  posMe  from  a  state  of  re«t  to  a  utoto  o( 
octioa  or  from  a  state  of  action  to  a  state  of  rest,  tliruugh 
gradatioQB  that  occupy  un  nppreoiablo  time;  and  tlutt,  oun- 
soqnoutly,  Uiu  aocoupauying  fooling,  instead  of  begiuoing 
and  ending  ttroi^Iy,  shades  off  at  botli  extnNnus.  Btbg 
thus  weak  at  the  plscM  where  they  are  eontignoiis,  theso  feaU 
ings  are  incapsUe  of  strong  ooheeioas.  Indeed,  if  we  exeapl 
tbow  which  accompany  great  cKirtit,  we  may  say  that  they 
am  allogotber  w  fitint  coinpwod  with  most  others  that  ihoir 
reloticnu,  botli  in  kind  and  ordi-r,  are  necessarily  iaooa* 
Bpiciiona.  Thoir  ooheaions  are  in  a  great  degTM  thoee 
of  automatic  aervoiu  acts  ;  and  are  by  so  mooh  tJie  lesa  the 
eohesions  of  coDscions  states.  Those  Tcry  vagiw 

focilings  which  hare  their  aoats  it*  the  rinoora,  may,  as  befon^ 
be  oxempliQod  by  bnngor.  Hero  where  we  rascfa  snob  ex- 
treme induliuiLcuoos  of  liraitiUioa,  both  in  space  sad  Ume,  wa 
nocb  ao  extronw  wont  of  cohceioo.  Hunger  does  not 
enddcnly  follow  some  other  into  consciousness;  nor  is  il 
saddenly  followed  by  some  other.  Neither  ts  tlksre  nny 
simaltanouoB  fveling  to  which  it  clings,  like  rdstiansl 
elamoab  of  Mind  is  almost  abeeat ;  holding  only  in  a  &ebla 
degree  with  some  tastes  nod  sro<.'Us. 

Lastly,  among  the  C(mtniUy<initiatcd  fuehngs,  or  emotions^ 
the  samo  oonnootion  of  oharaetcra  occurs.     When  emotions 
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en-exi»t,  thnj  am  BCnrcoly  bo  mii  to  hdld  logctlifr:  tlie 
oaii  he^eea  Utnn  is  so  feeMn,  that  each  may  diBti])i>ear 

rillioat  ofiiwtinf*  the  otbcn.    Jklweon  sequent  cmotloua  the 

linlcH  have  no  niiprocinblo  ttn^^Ui:  do  oao  ta  KttAchvd  to 
■  *aoibcr  in  sucb  way  on  to  produce  eonstancy  of  saccK-stton. 
fAnd  UioDgli  between  emotions  and  certain  more  definite 

fboUnga  which  precede  them,  there  are  ttxoag  conoectaons, 
thno:  tioDs  are  not  botweou  emoUons  uid  ainglo 

Fsotooedf  J  44,  bat  b«tweoD  emoUonx  A&d  hu-go  groapa 

of  aitt«oo(lent  feelings;  and  oven  tlus  cohesion,  very  nrt- 
'  ftblu  in  its  strength^  may  entirely  fatL 


^  70.  A  furUtor  trait  in  the  cumpaMtJOD  of  Miud,  de> 

Lfendrat    on    these   oorrelAted    traits,  may   seat   bo  sot 

Fdown.  Wo  bare  seen  that  tracts  of  conscioasncBB  formed 
of  ffulingH  prodnoud  by  extcrool  distorhanco!,  oru  mostly 

.dixtin^iiniK-d  by  prcdominoDL-o  of  the  relational  element, 
involving  c-loanuxta  of  mntuAl  limilnlioo  and  strength  ol 
oohMtoD  among  the  oomponent  feelings ;  and  we  baro  seen 
I,  coDlrariwise,  the  feelings  produced  by  intt-mnl  disitirb- 

^UUMW,  piTiphifrat  and  c«ntral,  ere  mostly  distinguiiihed  by 
oorqjmmlire  want  of  the  relational  clement,  inrolring  propor- 

.  tiinmlt'  ilcffct  of  loutaal  bmilat ion  and  cohesion.  Wo  hnvo 
now  to  observe  that  the  tracts  of  ooiiHcioiiiiticHS  thus  broadly 
contrasted,  arc.  l^  conseqaeuce,  broadly  oontrasted  in  the 

limpect  thnl.  in  the  nno  rnsn.  tliti  compunent  fi^x-lingB  can 
'  tnite  into  coherent  and  well-defined  cluntcm,  while,  in  the 
othT  raN«,  they  rauinot  ko  nnite. 

Ilir  »tote  of  consctoosness  produced  by  au  object  seen,  is 
composed  of  fiharply-ontJined  hghts,  libiidcs,  and  ook>ar>, 
and  llu*  co-rxistenCfoclings  and  rolmtioits  entering  Into  ono 
uf  thoM<  groiii'ii  funn  an  iudiai'oluble  whole.  To  a  consider- 
able drgree,  auceresire  visunl  fccliugs  cling  together  in 
deBovd  groups.     As  most  of  thctn  aro  cansed  by  monng 

bobjeete  more  or  Imn  comjilex,  it  i^  diflicult  to  trace  this  clus- 
•linring  of  them  in  wqaeutv  apitrt  from  their  clostering  tit 
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oo-i'xistraoo.  But  if  -vn  tnk«  tiiQ  oao  of  a  bird  Uub 
Btidtlitily  ilivs  piut  closo  to  •  wiodow  out  at  wbidi  we  an 
lobktng,  H  id  inauifciit  Ibat  the  sucoeestre  foolioga  fnnn  •  con* 
Bcioasnoas  of  its  liue  of  moTement  so  defined  and  cottercsl 
thnt  wu  knew,  witboat  hnviug  movoxl  tbo  oy<»,  wliat  vroa  iu 
exnot  oonrso.  The  duAtcring  of  Auditory  fcclins*, 

eompantirely  feeble  amcng'  those  occurring  niuinlbuiGoiifllf, 
is  comparatircly  strong  among  those  oocnrriag  succcsairaljr. 
Honce  tho  coiuolidatcd  groupi  of  sounds  wliicb  wo  know  id 
coucioosnesa  as  words.  Brace  the  chains  of  notes  which 
we  remember  as  musical  phrasos.  Tb«  clustering  of 

toctnal  feelingH  in  n-Iattons  of  co-oxistcnoo,  though  by  no 
means  so  decided  oa  the  clnstering  of  oo-exi^tent  nsual  feel- 
ings, pithor  in  th«  extent  or  oompUni^  of  tho  dostors  or  tbo 
flminen  with  which  their  oompooonta  arc  united,  is  aeror* 
theless  cocsidorablo.  ^Micu  the  hood  is  htid  on  some  small 
object,  as  a  key,  a  number  of  imprcesions  may  bo  dia* 
tingnislifid  ns  aepanto  though  near  otw  aaotlier;  Imt  while 
tbeir  mntnal  reJationa  are  so  Gu*  5xod  that  nppn^xiuuitr 
limits  within  which  they  exist  are  known,  tfacy  do  bo4 
ronE^titntv  aiiylhing  like  iinch  a  fixed  and  dcGoed  gn>np  as 
Lhoec  givi'ii  by  vision  of  the  key.  llils  imperCoot  L'lufltnHng 
in  cO'exiAtimoo  is  aocompaniod  by  imperfoct  duaterittg  in 
seqnencc.  The  eoooesaiTe  fwliogn  prodocod  by  a  lly 
crecpi;ig  over  tho  haod«  hold  together  &tTongly  onongli  nod 
dofinitoly  eooagb  to  conatituto  a  cooaciounnMB  of  its  gooeml 
■Doromoni  as  bring  loworda  the  wrist  or  froiu  iho  wriit, 
across  from  right  to  k-ft  or  from  left  to  right ;  but  Ihvy  do 
Dot  form  ft  couscioatness  of  its  exact  conrso.  Tastes 

uiiito  only  into  very  aimplo  and  inoohcrent  olnston  in 
co-cxist«inoe ;  while  in  scqtieDoe  they  tcaxcolj  nnito  at  all. 
And  the  Uke  is  tme  of  eaells. 

Su<ih  cnpnbUity  of  clasturing  as  is  dUpUyed  hf  the ; 
jilM-mlly-iuiliatcd  fuelings  cauHcd  by  iutiTusl  dialarfauMlb 
ocoara    aoiuug    thono    accompany iiig    tha    movoiiHUits 
nojwlea.    Bat,  along  with   the  couparalivo  vafpwnoss 


Tin  oovFOsmoK  or  imso. 


177 


limlraUon  koJ  wimt  of  strong  cobesioa  whicli  diaracterlxe 
those  fceliDgn.  lliere  goes  »  comparatiro  iDdislinctncss  of  Lke 
dOftera.     'fhongli  the  nimrooa  «ct«   uf  which   muscular 
motions  an  nsulta,  combioe  into  groupti  'n-ilh  mn«]i  pn>>1 
rifton,  yet  tha  oombiuntion  of  (Jicm,  at  first  feelile,  Itecotntisl 
■trang  odIj  by  repetition.     And  ob    thu  repetition  ivUich' 
in«][C9  the  DombinBUoa  strong,  nuikm  it  to  the  snnm  c-xtonb 
Rtttonntic,  the  oonoomitjmt  funliiig*  bocomo  Imi  nml  lriiii| 
diitinot.  And  Undo  from  oon^iouaneas  ns  fnat  ns  thoy  uitite*] 
Hov,  in  uiQWaULT  ncta,  complete  clnstcnng  and  noconGctOG 
nen  go  togotlter,  ia  seen  in  the  fact  that  coosoiouencss  im- ' 
pedce  clnstercd  mnscnlar  acts.     AfUr  baring  many  time* 
gone  throDgh  tho  m^Hos  of  couiponnd  inoremmts  roqnired^ 
U  is  pofuiblc  to  wnlk  ocroi^s  tlio  room   in  the  dark  and 
bj  bold  uf  Uio  handle  of  the  door — so  long,  that  ia,  aa  tliA 
norements  are  gone  through  onthinkingly.    If  tbey  are 
conflcionaljr  made,  faQura  is  nlmoHt  n.TtaiB.  Of 

llio  further  does  of  fwlings  initiated  within  the  body,, 
including  appvlitm,  pains,  &e,,  it  is  scarcely  needful  to  tmj 
tliat  them  is  among  them  no  fonnation  of  coherent  groups. 
Their  great  iudefiniteness  of  limitation  and  accompaDying 
WKOt  of  CDbc«ion>  forbid  unions  of  them,  either  simoltaneons 
or  ■■ 

L'.. y  tho  omotioDS  are  chnraoteristed  by  a  lilco  wani 

of  combining  power.  A  conAisod  and  changing  ohaoR  is 
prodiirctl  by  nny  of  them  which  oo^xiirt.  In  foot,  tho  al 
iiencD  among  them  of  capacity  for  nniling,  is  oh  niarke« 
■a  its  presCnco  among  tbooo  visnol  feelings  with  which  we 
set  oat. 


^  71.  Wo  noma  now  to  mora  complex  naaifcatations  of 
these  goneral  coDtrnets.     In  tracts  of  congcionsnoss  nb<>rc 
the  rvhitional  utentent  prodominutt.'a,  and  where  tho  olua^. 
t«rbg   of    fei'lings  is  oonw;<)U1^ntly  dix-idod,  tlio   oinslor 
tbemstdres  f^trr  iuto  R'lmions  ono  with  nuather.     Cronpcd 
'c«'lings,   together   with   llio   nlatioos    uniting   liif^ui,  on' 
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Tiued  iato  wholes  which,  comporting  themacUei  u  stngl<? 
(bblioga  do,  coinbiiu)  with  other  each  consoUdsted  group* 
indefinite  rdAtiona;  nnd  ereo  groups  of  groups,  umnarl; 
Auod,  boonmo  in  like  maanor  liaaltod  by,  and  oobonnt  with, 
other  groups  of  groapa.  Conroraeljr,  in  tnkcta  of  oodscmob* 
Dtiss  where  the  relations  we  few  and  Togne,  nothing  of  tho 
land  takes  phtco. 

It  is  among  the  visual  focUuga,  aboTe  all  othera  mnlli* 
todinoua,  definite,  aad  coherent  in  thi5ir  rdstioiu^  that  this 
compound  cliutcriiig  is  curried  to  the  grefttast  extont. 
Along  with  the  ability  to  form  that  complex  consciousneu 
of  ligliU,  »hndca,  and  colours,  joined  in  relative  positJons, 
which  couatitDto  a  man  aa  prcsoitt  to  night,  liioro  gou  the 
ability  to  form  a  conscionsncss  of  two  men  in  b  dofinite  »ud 
oohennt  relation  of  position — there  goes  the  ability  to  fom 
a  oonsoionaaeas  of  a  crowd  of  such  men;  nay,  two  ur  mora 
Biich  crowds  may  bo  mentally  combined.  The  aggregate  of 
definitoty.rclabed  Tiaaal  feelings  known  as  a  housa,  itsttll 
aggregates  with  othen  sseh  to  form  tlto  consciouaaess  of  a 
BtfOOtj  and  tbo  stroota  to  form  the  coascioaaneM  of  a 
town.  Thiitigh  the  compound  clmtti^nng  of  Tisual  fMltogi 
in  sequence  is  not  so  distinct  or  so  strong,  it  is  attll  vary 
marked.  Numerous  complicntcd  iningoa  prwlnced  by  objeota 
aeon  in  socoewion,  haog  togctbfr  in  i.-'oiiftciouHneiii  with  con- 
siderable tenacity.  There  is  little,  if  any,  cluatn- 
ing  of  clostors  among  the  aimoltaneous  audiiury  fotiliugn. 
But  among  tho  luccessiro  auditory  fiiolings  thvre  aiv 
doiioito  and  coherent  combinations  of  groups  with  groups 
Tito  fused  act  of  sounds  wo  coll  a  word,  uniti-a  with  many 
otliera  such  into  a  aentencie.  In  somo  minds  thcM  clusters 
of  oluBtoni  of  socecasiTo  sonods  again  clustw  very  definitely 
and  coherently:  many  suocesaive  acnUincps  are,  u  wc 
my,  accitnttvly  rumombered.  And  aiaihrly,  mosioal 
phnuM  will  cling  together  into  a  long  and  (Jabovmu 
melody.  Among  tho  tactual  foeUnga  this  com- 
pound cluilcriog  ia  acarcely  traceable,  eithor  in  space  or 
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Hmr ;  null  there  is  not  tbo  romotoie  approach  to  it  to  the 
oVncUtry  nniJ  f^ijitatorT  feelinf^. 

For  fotui'»  anko  it  u  nitHlful  to  say  that  these  higher 
degrees  of  mental  conipo9iLto»  aro  ontircly  wanting  among 
tbi!  intcniBllT-iuitiated  leplinga.  Only  among  thosu  whicli 
accompany  maxcuUr  motion  ia  there  any  approach  to  it  ( 
and  ht-ra  )he  compound  clustering,  like  the  simple  clofiter* 
ing,  enluls  prograsnng  ODOoowioDiniviis, 


4  72.  Ooe  more  kindred  trait  of  oompositioD  must  be  set 
down.  Thns  far  we  have  ohHcrred  ouly  tho  d«groo8  of  mn- 
liMtllinutaLioQ,  of  cobMion,  and  of  coinph'x  combining  power, 
ainoog  feelings  within  each  order.  It  rvnutins  to'  obserro 
the  extent  to  ivliich  feelings  of  one  ordvr  ent4r  into  rel&- 
tions  with  those  of  another,  and  the  consequent  amoanU 
of  thrir  mntoal  timitatlous  and  of  their  combining  powers. 
To  trncc  ant  these  at  all  Ailly  would  carry  ns  into  onnuui* 
agmble  detail.     We  must  confine  ourselvce  to  leading  facts. 

pNlinga  of  iliOV-rvni  orders  do  not  limit  ono  another 
Bit  clearly  aa  ftwlings  of  tho  oumo  order  do.  The  olus- 
tored  ooloiini  produced  by  an  oI>ji>ct  at  which  wo  look  are 
but  littlr  inli'rfon.'d  with  by  a  snund :  the  sound  dora  not 
put  any  appreciable  booodary  to  them  in  coascionsncss,  but 
serves  merely  to  diminish  their  dominance  in  oonsoiousneai. 
Neither  the  combined  noiacs  which  moko  np  a  conToraetion 
«t  table,  nor  the  impmuona  received  tlirough  the  eyea  frnra 
tho  dishes  on  the  table,  are  excluded  froni  tlio  mind  by  Uio 
accompanying  tactual  feelings  and  tastes  and  emelli,  ns 
much  as  eulutirs  are  excluded  by  colours,  sounda  by  sounds, 
tutai  by  tastes,  or  ono  tactual  fcoling  by  anuth<¥.  Of 
■esMtions  arising  within  tho  body,  and  Btill  more  of 
emotions,  it  nay  be  void  that,  unh'ss  intense,  they  disturb 
Irtit  stigliily  llie  noiiF-ilinnn  oiljrrwise  arising.  It  wonld 
almost  wcm  as  though  a  sensjttiou  of  colour,  a  wosation  of 
•oond,  and  a  ploaxumblo  emotion  produced  by  the  EOUinl, 
admit  of  btingaupiTposod  in  conACtonauess  with  but  liulu 
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mutiul  obitcuratioQ.  Doubllo^s  in  most  omm  two  simpb 
toolings,  or  two  cittstorcd  fi^olin;^  of  diflTonml  orden,  put 
Ixmuds  to  one  tuiothcr  iii  timo  if  not  in  ipnco :  tfaeni  H  an 
extremely  rapid  cxtrosion  of  coch  by  Uie  other  rallirr  tbut 
a  continnutui  pn-si<nce  of  citlior.  But  it  is  inAtiif(.-st  tltnt 
tlicso  nltcruntitii;  oxtrasions,  ptuitnl  w  vomplotv,  by  forlings 
of  (tifTercnt  orders,  are  Ie33  distinct  tluui  the  eztmBioB  of 
one  anollicr  by  feelings  of  tlio  same  order. 

It  is  a  corroJatire  tnitli  that  fi-clings  of  diflcrost  ordns 
oohero  with  on«  another  Ima  Btroop^ly  than  do  fot-lioga  n) 
the  Mine  order.  Tho  improRUons  which  miike  up  tho  viMual 
cousctousncss  of  an  object,  Kang  togetiter  more  firmly  than 
tho  group  of  thorn  does  with  thegroap  of  flonadainiLkiDg,np 
tho  nomo  of  thv  object.  The  notes  conpoHing  a  melody 
haro  a  stronger  tondenoy  to  drag  one  nQothi>r  into  conscioiu- 
nci39  tliiiD  any  one,  or  all  of  them,  hnro  to  dng  into  con- 
sciousnow  thOHiglitA  along  with  which  thoyocc(im.-d  :  tJiMo 
lofit  may  or  nay  not  cohere  with  them ;  bat  the  following  ol 
one  note  by  tho  next  is  oReo  dtEBctdt  to  prevent,  Sinii* 
larly,  though  tbvro  is  considerable  cohesion  butwccn  tht* 
visual  Rc-naalions  produced  by  an  orange  and  tlio  tanto  or 
smelt  of  the  oraogo,  yot  it  la  quite  nsoal  to  have  a  visua] 
conaoioasnoas  of  an  omagc  without  its  taste  or  ita  smdl 
ariiting  in  oonsciousnom ;  while  it  is  scareely  poHiblo  to  have 
li'T'inr  iliii  mind  ono  of  its  apparent  choraotera  tuiaoo(wo> 
puiiiod  by  other  apparent  chomctere. 

A  furtlier  fact  of  momout  must  be  added.  Ths  fiwliilga 
of  difbnnt  ordora  which  enter  into  deButte  relations  and 
oobon)  most  struugly,  are  those  among  which  thiTU  is  a  {no- 
domiaance  of  the  relatioonl  elements  j  at>d  then  is  aa 
upooial  facility  of  oombinalaon  between  those  fbelings  of 
dtOteent  nrdcni  which  are  respectively  hdd  togetliar  by  nv 
latiou  of  Ibo  same  order.  Thus  tho  co-aziatcnt  viaoal  fool- 
ingf,  moHt  ri'lnti'XiAl  of  all,  enter  into  very  dvlinit«  and 
ouhervnl  reUtiouH  with  oo-exialeiil  tactnal  fuchnga.  To  tho 
group  of  lightH  and  iihiHlca  an  object  yuUds  to  tbn  nyfs,  thcra 
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afeUoliM  itwlf  very  st»agly  Uio  f^np  ot  iinpr(<iatoii9 
dnowl  hj  toaciiiug  and  grntprng  tho  object,  Xitxt  in' order] 
of  streogtb  aro  tbo  connoctiooa  betn-eon  senaations  KcciTed 
tliToagb  tlio  lycs  niid  tho«o  rcccm'd  througli  tho  «An;  or 
nttlinr — bntiwwn  clnstera  of  tlie  one  and  cloatcrs  of  tbe  other,. 
Bnt  tliougli  tho  t<«lin^  clns(crcd  in  co-oxistenoe  tbnt  form 
'  tbo  vimol  oonaeioasnom  of  anythin)^,  nro  Unkod  with  much 
■tnsgth  to  the  fwlings  clustered  in  sequence  tluit  form  tho 
eonKKMisniss  of  its  numc;  jot,  prohnbly  bccnuso  tho  fL-cIioga 
fonaiog  the  one  cloator  not  only  diSor  in  kind  from  tbonfl 
fonntng  the  other  bat  aro  held  togcth(>r  by  rohitions  of  a 
diflimnt  order,  tho  cohosion  of  tho  two  duston)  ia  not  so 
■tnmg.  Aa  ve  descend  townrda  tho  norclationftl  feclingd  we 
find  that  this  oombining  power  of  cLlss  with  class  decreiuica. 
Botwccn  tAates  and  smolls  and  certain  visoeral  eonKBtions, 
moh  on  hunger  and  naosea,  thero  u,  indeed,  a  oon»idoniblo 
aptitudo  to  cohnre.  But  after  admittbg  exceptionH,  it  remains 
Iroo  on  tho  average  that  tho  oxInoicly-nDrL-lational  etatos  of 
oonscioiUDGM  of  diffiiront  ordors,  connoct  but  feebly  wiUi  one 
uiotliar  and  with  the  extremely-nlational  atates  of  ooa> 
BciooBoees. 


§  73.  ThiiS  Gir  wo  liavo  procoodnd  oa  though  Mind  wore 
compoNcd  entirety  of  the  primary  or  vivid  ftvlinga.  and 
thn  rchitiona  among  thom;  iguoring  lh»  ^coudikry  ur  faint 
reciings.  Or  if,  as  most  ho  atlinittvd,  thoru  Itaa  hoi-u  a  tacit 
reoogaition  of  tfacso  socoD<li>ry  foelinga  in  jMrU  of  tho 
Gmtgoiiig  Kctiona  which  deal  with  tlie  relatiuna  and 
cobsriotia  of  fcelinga  in  bcjucqcu  (icinoo  in  a  soqnenco  of  ftvl> 
ings  tho«D  which  bavo  parsed  have  tieoonie  faint,  and  only 
tlw  one  present  ia  vind);  yet  there  has  l>oen  no  avowed 
rMogniciou  of  them  aa  compoocnta  of  Mind  diHurnnt 
from,  though  cloN'-ly  allii^d  with,  llio  primary  feehuga. 
We  touBl  now  ajrcci'illy  consider  them  and  tho  part  ihuy 
play. 

Tba   CArtUnal   fact   to   tw   noUtd   oa   of  co-Dr<1itiitle   iin> 


p 


TUB  iSDucnoxa  ov  fstoholcwt. 


portiinco  mth  tho  tada  abore  natod,  U  tbnt  whilo  end)  iHthI 
revling  19  joined  to,  but  distiugoishutl  from,  uiluir  rtviil  fnvl* 
inga,  Bimaltau(M>u8  or  sncccutro,  it  is  joined  to,  nnd  ideutj- 
fii>d  witb,  faint  fucliugs  thnt  have  resulted  from  furpgoinfr 
similar  vivid  fccliuf^a.  Each  particaW  colour,  cncli  spoeiol 
Bonnd,  each  eensalioa  of  tonch,  t«ftt«,  or  Hmflll,  it  mi  one* 
koown  M  nnliko  otlior  iioniintioiia  thnt  limit  it  in  spae»  Or 
ttmo,  and  knoivu  a»  tike  tho  fiunt  rorms  of  certniti  miihUjiiiui 
that  hnvo  preceded  it  ia  ttmo— onitw  it«c]f  with  foro^oiRg 
sensstions  from  nrhtch  it  does  not  dilTur  in  qiutliiy  but  tatlj 
in  hiteosity. 

On  this  Utvr  of  composition  depends  tho  orderly  »tn)0> 
tare  of  Mind.  In  it«  abfirnoe  thoro  conid  bc>  nothing  but 
a  p<^rpotuiil  kitlfidowupic  chiingo  of  fnOingt — tm  otkn 
trMiaforming  present  without  pnst  or  fiitnrD.  It  ia  boonni* 
of  this  tondoncy  which  vivid  ftH-lings  hnvo  aevfmlly  to 
cofaL-ro  with  tho  fuint  forms  of  ut)  prtix-ding  fLvlingii  tilni 
tlumiHflvos,  tbnt  tb<TV  ariao  wh»t  wo  cull  tiZnM.  A  nnd 
fcwiing  dotis  not  by  itadf  roiistitnln  n  unit  of  tluil  Kg^re- 
gtite  of  ideas  entiltiHl  knowludgo.  Nor  dooa  a  ainglo  fiiint 
feeling  couetitnto  KiirJi  »  unit.  But  an  idea,  or  unit  of 
kiM)wl«dg(\  n'Hultti  wheu  a  vivid  ftioting  w  iuiKimiUti>d  to,  or 
coheres  with,  onc>  or  moru  of  tho  faint  ft^-litigH  lud  by  imcU 
vivid  foi^litigs  pnmously  expiTionovd.  From  momvnt  te 
moment  tho  fcoliugn  that  cotuititulo  coDscionsneas  Mgrpg»t« 
—each  becoming  fused  with  tho  whole  sArioB  of  olbera  like 
itself  thnt  Iwve  gone  before  it ;  and  wlmt  wo  call  knowing 
oaoh  fecUng  as  luoh  or  such,  is  oar  oamo  fur  thi«  act  of 
aagrogmlion. 

Tho  process  »o  carriod  on  doc*  not  stop  with  tho  nnioo  of 
each  fi*Itii(f,  as  it  oc:?tira,  wilh  On-  fnint  fomis  >if  nil  pn*. 
ovding  liku  fiflioga,  Cloatora  of  ffliDgM  are  niinuIUni-oody 
joined  with  tJio  loiiit  forms  of  pri'0(>(ling  like  clustara  An 
,  of  an  obJL'Cb  or  act  is  coitipo«cd  of  gmops  of  nmilMr 
Himilarly -related  fc4.-liuga  lliat  liuvoarispo  ia  consdoiM* 
ooa  from  tirao  to  time,  and  have  formed  a  consolidutMl  auriua 
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ef  «■'    ■         'iKnobm  Lnvo  parUiUIy  w  ocmpIpU'ly  lo«t  tli«ir 

indi'. .....1.  A. 

Tliio  nniiin  of  prearat  clustered  feelings  witb  past  clns- 
tared  fooltngs  is  cuTii>d  to  a  much  grvntcr  dpf^-e  of  com- 
p]intily.  Gronps  of  groapa  oonlcs«o  with  kindred  gronps 
of  granpN  tbnt  pt«c«dod  tfaom ;  and  in  the  higher  tj-jtra  of 
lind,  tmcts  of  coDSoioosDMS  of  an  excessively  composite 

cter  are  piodooed  after  the  same  manucr. 
To  coiDpIoto  tkifl  gvncrral  ooacvptioa  it  is  Dpodrul  to  say 
hat  as  with  fwliitfnt,  so  with  the  relations  bctwcun  fM-lings. 
.  ao  far  BS  may  l>o  from  tbo  portioolar  pairs  of  feuliugs 
ad  pntra  of  groaps  of  fceltuga  they  sercratly  nuito,  rein* 
lima  Lhuffls«lTce  are  perpetually  segregated.  From  mo- 
bant  to  moment  rolutiona  are  distingttislied  ftom  odo 
Bothor  in  nxpcct  of  tlio  dogreea  of  oontnst  hi'twoon 
bdr  Urrms  and  the  kinds  of  contrast  iKilwcon  their 
in ;  and  each  relation,  wbilo  dtittn flushed  from  rariona 
>acarrrnt  D>latioiui,  it)  awtinulntod  to  pr«Tioiis]y-ezi>eriencod 
ions  like  itself.  Thus  rratilt  idetu  of  relations  as 
of  strong  contrast  or  weak  oontrast,  of  dosoonding 
lity  or  o^ovudin^  intensity,  of  homegenoity  of  kind 
or  heterogeneity  of  kind.  SimuItjineotMly  ocoura  a  scgro* 
gatina  of  a  diflV>r>-nt  Rpw-iea.  K«ch  rvlutioD  of  co-ezistenco 
ts  clasfed  wiUi  oilier  like  relations  of  oo*«xiBteBoe  and 
•M^ioniU-d  from  relations  of  coexistence  that  are  unlike 
and  a  kindrtd  cliiAsing  goes  on  among  relations  of 
aence.  Finidly,  hy  a  farUior  segregation,  are  f<>rmod 
consolidated  abslmcb  of  rttlatioua  of  co-i<xtiiteuce  which 
'  know  as  Space,  and  tlmt  consolidoted  abstraet  of  reU> 
BDS  of  seqiumco  which  we  know  as  Time.  This  process, 
bore  brifQy  indicalrd  merely  to  show  its  congruity  with  the 
gtoonl  process  of  coinp<>:;i(ion,  cannot  bo  ezplainod  at 
length  :  iht'  Glooidatiuu  must  come  hi-rt-nfter. 


J  7-t.  Ami  now  liaviug  ronglily  skrlcbcd  tho  oompofii- 
w  of  Miii'l — baring,   to  preserve   clcamc:'*   of  outlino^ 
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omitUfd  details  and  possctl  otot  minor  qtmlifuMtinna }  Irb 
nio  gro  on  to  indtcato  the  i>B8ctitiiil  truth  vlucb  H  U  « 
chu'{  porpooe  of  tliia  clmpter  bo  bring  into  view — tho  tnth 
tbat  Uie  mclliod  of  oompositian  rcmaios  the  same  Uiroogboat 
thtf  entire  tJnbric  of  Miud,  from  tho  formuLioD  of  its  ■impU'st 
f<>cliiig6  np  to  the  fbnnntion  of  thoM  immotiM  anil  ooDptrx 
oggrcgntos  of  fodiags  wliidi  clumcterize  ita  liigbeeC  dov»* 
lopmcnts. 

la  the  hat  chapter  we  saw  tJtat  what  is  ohjociivcly  a 
ware  of  molocolar  change  propagaUtd  throngh  a  lunvft* 
cctttro,  is  snhjocttvoly  a  tinit  of  focUDg,  akin  in  uatura  to 
what  we  call  a  ncrrotu  shock.  In  one  case  wo  found  coo- 
clusive  proof  that  when  a  rapid  snccesstou  of  Biich  warn 
yield  'a  rapid  eoocuwioD  of  such  units  of  f«oliag,  thora 
rH9ii1t«  tho  contimiiiuH  fveling  known  na  a  Mmsation;  and 
tiint  the  quality  of  the  f<L-cliiig  changca  when  Uwae  wbvm 
and  corresponding  units  of  feeing  recur  with  a  different 
rapiditj.  Farther,  it  was  shown  that  by  uniouB  aiuoag 
siniollanoous  scrius  of  each  units  recurring  at  unliko 
niee,  coant1«ia  other  secmingly-Ainiple  Rcnsations  arc  pro- 
duced. And  we  inferred  tbat  what  unqnesttonably  bolda 
■inoDg  thcHO  primary  fc-ollnga  of  ono  order,  probably  hoUla 
among  primary  feelings  of  all  orden.  To  what  does  thia 
conclosion  amount,  expressed  in  onotber  way  f  It  nmoiints 
to  tho  conclosion  that  one  of  thoso  foelinga  which,  as 
introspectircly  contemplated,  appears  uniform,  is  really 
guwat^-d  by  the  ptTpctuul  asfiiDtilntion  uf  a  new  pnliio  of 
finling  to  pultVH  of  fcvling  imiRiidiutcly  imici-diug  it :  tho 
sonsatioa  ia  constituted  by  the  linking  of  each  rivid  pulxo 
flu  it  ocoiini,  with  th«  HCries  of  poet  puUoil  that  wun  awumlly 
vivid  but  have  aevenlly  beoome  bint.  And  what,  olhurwiao 
stated,  ia  the  conclufiion  that  oompoond  aonsationa  reaall 
from  unions  among  diflerent  convum-nt  eorira  of  sodi 
pulses?  It  is  that  whilu  the  oompoueut  pulsu  of  each 
,  08  tlwv  occur,  severally  assimilated  to,  or  linked 


•ariM  ave, 


with,  prvcL'ding  pnloM  of  tht^ir  own  kind,  they  an  alao 
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ootnbbrd  in  iomo  rnlntJOD  with  the  puliiM  of 
at  aeriea ;  mid  the  compouud  sensation  so  gene* 
raUil  IN  known  as  different  from  othtrr  compoam)  waso- 
tiom  of  ttio  anme  ordtr,  by  virtue  of  some  «pn.-iAlitj>  ia  the 
RiIatMns  amon^  tiio  concurrent  »ene!i, 

000*1111.7  DOW,  Qnd»r  ita  moat  genDral  form,  tlie  process  i 
eomjHiiiiUon  of  Mind  described  in  foregoing  soctioas.  It 
is  DO  other  than  thia  samu  procoas  oarru^  oat  ou  higliiT  and* 
higher  pbtfonns,  with  inemaing  extent  and  oompltuatiui 
Aa  wo  have  i&ttiy  aoen,  the  feoUn^  called  acnaations 
of  thuuBilTea  oonatitate  lliod,  erua  wLt^n  groat  unmbi-rs  of 
varioBs  kinds  oro  present  togotbcr.  fiiind  ia  ooiiatiLutvd 
oolji-  wlien  each  aensalion  ia  aaaimilatcd  to  tlio  faint  forma 
of  iuiUM;4^nt  like  acmuttiona.  I'ho  conaolidiition  of  anc- 
caaaivti  unita  of  feeling  to  form  •  seusaticHi,  ia  paralleled, 
ia  a  Iiir)^Tr  wiiy  bj  the  coDBoIidation  of  sncCMatTe  EcnsatioDS 
to  forui  what  wv  cnll  a  knowlvdgo  of  Uio  somiatiou  na  auch 
or  audi — to  furm  thu  aninlluat  at-parablo  portion  of  whftt  wo 

I  call  thought,  as  dialiugttiali«d  &om  mere  oonfust^d  scnttency. 

I  fio  too  ia  it  with  the  rvlntions  among  tboso  feelings  that 
ODonr  togetb&r  and  limit  onu  anutbur  in  t>pnoe  or  time. 
Each  of  tboio  mlaliona,  ao  long  na  it  ataada  alono  ia  ex-i 
pGrieaoo  with  no  antoocdoDi  lilco  retaiious,  is  oot  fQllyi 
c«>giuzablu  as  a  rclatioa:    it  ossumofl  ita  cluiractcr  tut 
couipOD«at  of  int«ll)gouoo   only  when,  hy  rccurrenoe 
it,  there  IB   prodacod  a  aoriol    aggregate    of   auch    rcliw 
lii)U3.  Obatnro  further  that    while    each   sjieciol 

KQialioa  is  raised  into  a  proximate  constituent  of  eimplo 
tboi^ht  oolr  by  btiing  fuacd  with   liko  prcdocoesors,   il 

'Iweomea    a   proximato   con«tituu:it  of   conipuuiid   tlioagbt 
bjr  stmultnneQUaly  entering    into    relationa  of  onliko 
with  other  suaaationa  which  limit  it  in   spwie   or    timo; 

'  juat  aa  w«  aaw  that  the  autta  or  pulses  that  forniaimplo 
aooaatiooa  by  aerial  union  with  their  kind,  mny  aimul* 
faueously   help    to  fonn    complex  ftensalimia   by  entono^ 

'  bto  relationa    of  diHereoce    with    iuit>«    if  otlivr    kiuci. . 
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Tbo  mme  tiling  obvioosly  holdit  or  tbo  roloUnns  Ibem- 
g«Iv«a,  Uiafc  exist  between  tfacso  nnliko  aenaaticms.  And 
Ihos  it  boootDOS  mnairojit  that  the  method  by  which  nmphi 
FonsatioDa,  and  the  relations  among  them,  are  compooadad 
into  Btatca  of  definite  conscioasnms,  is  c«9K'nttiiny  analogona 
to  tlio  method  by  whioh  primitiTO  onita  of  TccUng  are  oeoi- 
pouudcd  into  svnsationa. 

The  next  higher  stage  of  meotal  composition  shows  na 
thia  proce&i  rop^nling  itself.  The  vivid  closter  of  related 
sensations  prodiiciM]  in  as  by  a  Epooitd  object,  luu  to  bo 
anitcd  with  the  fiuut  forms  of  olnstcrs  Ulco  it  thnt  have  boon 
boforo  produced  by  such  objects.  Wlmt  vf<i  caJI  knowing 
the  object,  is  tho  assimilation  of  thia  cuinbiuod  groap  of 
real  feelings  it  excites,  with  ono  or  moro  precoding  idofll 
groups  which  ohj^Kita  of  tho  samo  kind  onco  oxcitod;  and 
the  Icnnwledgo  ja  door  only  wliou  tho  sorica  of  idoal 
groups  is  long.  Eqaally  does  this  pdnciplo  bold 

of  the  connexions,  static  and  dynamic,  between  each  such 
upociat  cluster  and  the  special  clusters  generated  by  other 
ob|}oct«.  Knowledge  of  the  powers  and  hnbita  of  ihiitga, 
dead  and  living,  ia  conBtitiitcd  by  asximilntitig  Ihu  moro  or 
loss  complex  relations  exhibited  by  their  actions  in  spaoo 
and  time  with  other  sui-h  comjtlox  rclntiunM.  If  wo  caaoofc 
BO  asstimlate  them,  or  parts  of  tboin,  wo  have  no  koowlodgo 
of  ihtfir  actions. 

That  tlie  Mino  hiw  of  composition  oontiiiuos  without  do- 
6nite  limit  through  imcia  of  higher  coiiMi'iuuaDess,  furinod  of 
clnstoni  of  clusters  of  feelings  held  together  by  rclatiuas  of 
as  oxtrumoly  inrolrod  kind,  scarcely  neuds  adding. 

{  7&.  How  doarly  the  orolation  of  Mind,  as  thus  tracod 
through  ascaudiDg  itogca  of  oompo&ition,  conforms  to  the 
Uwa  of  HvoluttoD  in  geiieral,  will  be  seen  as  soon  at  it  is 
said.  Wti  will  glanoo  at  ihu  correspondence  an<lcr  each  of 
its  leading  aspuctx. 

Evolution   is    pnmnrily  a  progresstog  Intcgrutiuo ;  and 
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tbroiigliotit  Ihia  clispt«r,  u  well  u  tbe  taat,  progressing  in- 
t4<f;raiion  Itaa  thrust  itseir  apon  us  as  the  fundamental  facb 
ia  invntal  urolutiun.  Wo  camo  npon  it  qaito  aDoxpectcdljr 
hi  tlio  oooclu-iion  that  m  wuMtioa  is  an  ii]t«grut«d  ecrius  of 
oerroDB  shocks  or  nnits  of  foeliag ;  and  in  tlie  iurther  con* 
oloJikui  tJuit  hjr  integration  of  two  or  moro  auch  bcHm,  com- 
poond  aensations  are  tbrtnod.  Wo  have  lately  soon  Chat  by 
an  integration  of  succoasiw  lileo  sonitatiouB,  there  ari^os  tho 
knowlodgo  of  •  evouticHt  as  each  or  such ;  and  that  each 
Btmaation  u  it  occam,  nhilo  thus  int«gi»ted  with  its  like, 
also  ttnites  into  an  a),'grcgate  with  other  scnaationa  that 
limit  it  in  Epaco  or  timi'.  And  wc  Imrc:  siuiihirly  seen  that 
the  iatfgratttd  otaBton  roaolting,  cuUr  into  higher  in- 
tegrationa  of  hoth  thcso  kinds ;  and  so  on  to  Uio 
end.  The    significnut-u    uf   thcso    facta    will    bo 

appreciated  whi'n  it  is  ronnMnbiTcd  that  tho  tracts  of  con* 
aoioiinuMa  ja  wlucli  inte^rution  is  undecided,  Mt>  tracts  of 
cotudotisnosa  Imrdlj  included  in  whnt  wo  cotniQOoljr  think 
.  of  M  Mind ;  and  that  the  tntota  of  oonaciousness  prvsi-nlitig 
the  nMribuLca  of  Ktind  in  the  higbeal  degree,  are  Lliotte  in 
which  the  iutegratiou  is  carried  fiuthost.  Hunger,  thirst, 
naus'.-a,  Hid  visceral  feelings  in  genera],  a»  woU  as  fwHogs 
uf  lovoi  hatred,  angvr,  tu:.,  which  colicre  littlu  with  onn 
aootJicr  and  with  othor  feelingei,  and  tJina  integrate  but 
ftMy  into  gronpa,  are  portiona  of  ooosciousness  that  piny 
bat  nbordintttd  p«rt«  in  the  actions  we  chiefly  class  as 
neotaL  Muatol  actions,  ordinarily  so  called,  am  nearly  all 
ruried  on  to  terma  of  those  tactual,  auditory,  and  visual  feel> 
tags,  wliieb  exhibit  cobewon,  and  oonscqtumt  ability  to  into* 
grat«,  in  ao  conitpicuotis  n  maonor.  Oar  intoUoctttAl  opcra- 
tioBB  are  indeed  mostly  confined  to  the  anditory  feelings  (aa 
ini  '  into  words)  and  tbi)  ristiid  fcrlinge  (a*  intograted 

bii  "iioDfr  and  ideoa  of  objoct^,  their  relations,  and 

thiiir  niutiuus).  After  closing  the  eyes  and  nbsen'ing  how 
rrtiktively-imoiciiso  is  tho  part  of  ialcllcctaol  consoioiusoss 
that  is  anddcaly  ihom  ftwny,  it  will  bo  maaiTeat  tliat  the 
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most  doroloped  portion  of  pcrcoptivo  Mind  it  fbrnuxl  of 
t1tL<M  vi.tDHi  feelings  wliieli  ooliere  bo  rigidly,  whtoli  int4V 
prato  into  BUch  large  and  Qtuaeroaa  aggregates,  and  wbielj 
re-iut«gTato  into  aggrog&tos  imownscly  oxcoodiug  in  tbeir 
dcigrce  of  oompuHitHm  all  aggregntm  formed  by  olhvr  Tm'!- 
ingH.  And  tlim,  on  riRing  to  wliot  we  for  conveniesce  di»- 
tingaiiih  at  mtional  Mindj  wo  find  the  integralion  taking  a 
still  wider  reach. 

Tbs  ascending  phases  of  Mind  show  ii8  no  lou  ooupico- 
oiuly,  tho  increasing  botetogoneity  of  the«e  intAgratfd 
nggrcgutes  of  feelings.  In  the  last  chapter,  we  saw  how 
Bonsationa  that  are  all  composed  of  units  of  oao  kind,  are 
rondi-ri-d  hotcrogeneoiu  by  tho  combination  and  r«>combina*j 
tion  of  such  units  in  mtUtitndinous  ways.  Wo  haro  latel 
•mm  that  the  portions  of  consciooaneas  occupied  by  tbo  in 
ternal  bodily  teelings  and  by  tlie  emotions,  are,  aa  judged 
by  introspection,  lolitiroly  very  simple  or  homogenooos : 
tbintt  is  not  made  np  of  contrasted  parts,  nor  can  wa 
separate  a  gust  of  passion  into  many  diittingitisfaahle  com- 
ponents. Uut  on  passing  upwards  to  intollectusl  ooDScioua. 
ness,  there  tnoeta  us  an  increasing  rariety  of  kinds  of  fert- 
tngs  present  together.  When  wo  come  to  the  aadilory  foeU 
ings,  which  play  so  importJtnl  a  part  in  proeoMOs  of  thought, 
we  find  that  the  groups  of  them  are  formed  of  many  oom> 
ponents,  and  that  tho<io  groups  of  groups  used  as  ^mbols  of 
proposiUons  are  very  hpterogeneoos.  Aa  before  bowBTwr with 
integration,  90  faerewilbhuturogoneily,  a  for  higher  degree  u> 
reached  in  that  conscioQSiuuw  fonned  of  visual  feelings,  which 
iatheaostdeTelopodpartofperceptiTeMind.  And  much  naora 
beterogeneoos  sUU  are  tJioso  tracts  of  conscioDsiuaB  die- 
tiu^uished  as  ratJocinative  tracts,  in  wbidi  the  multiform 
fti-liii^fs  givvu  us  by  objects  tbrongb  eyes,  ean,  and  tactual 
organs,  noao,  and  palate,  are  formed  into  oonceptiooa  thnc 
answer  to  tho  objects  in  all  thoir  ottnbules,  and  all  their 
activities. 

With  equal  cl«ai»iss  does  Mind  display  the  further  trail 
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of  Hv(>h]tion — inoreftae  of  deGaiteness.  Both  tbe  centruUj- 
initiftt^  feelings  nod  the  intumol  pdriphoraUy-uiitiated  Cool* 
iags,  wia<^  pifty  so  sc-coadory  &  ]»trt,  in  wbnt  wo  uodcnrtand 
M  Uind,  tro  foond  to  bo  very  mgao  —  very  imporfootly 
Umikid  by  one  unotlirr.  Cotitruriwise,  it  wiia  ahowa  ibat 
tbe  rantiial  limitations  are  decided  amoo^  those  periplierally* 
Loittatod  feelings  vhicb,  arising  od  the  outer  aarfacc,  cDt«r 
lu:gdy  into  our  iat«Ueotiuil  opontioiui;  uid  that  tba  Tii<a«l 
feaUngi,  whioh  ODtor  by  for  tho  most  largely  into  oar  Jn- 
tellect»«l  opcntttonfl,  &re  not  only  by  far  the  BhorpesC  in 
lUoir  mutual  limitntiona,  but  form  oggrogstca  'that  an 
much  mora  dofinttoly  ciraainscribod  than  any  others,  and 
nggrogntn  botwcvn  which  Uirro  oxiMi  rolatMnis  much  moru 
definite  than  thoso  entered  into  by  other  i^grt^stoi. 

Thus  the  conformity  is  complete.  Mind  riaea  to  niiat  arfi 
oniTcrsaHy  recognized  as  its  highur  derelopmenta,  in  pro* 
portion  as  it  mauirc?8ta  tJto  tnito  chanicteriziiig  Evolation  in 
gmanl  {Fint  PriitMpUt,  $(  98  —  145).  A  confused 
wmtJODcy,  formed  of  recurrent  puUtM  of  feeling  hnring  bat 
Uttle  mrii'ty  of  Icind  and  but  little  combination,  we  may 
oonodTe  as  the  nascent  Blind  possessed  by  those  lotv  types 
in  which  nerves  and  aerro-oentros  aro  not  yot  clearly 
iSflhn(atiat4.>d  from  one  anolhur,  or  from  the  tinuK  in  which 
they  lie.  At  a  stngo  above  this,  while  yot  tho  organs  of  tho 
hi(^tor  eensea  aro  rudimentary,  and  such  nerves  as  exist  nn 
incompletely  insul&tcd,  Mind  is  prc«.>nt  probably  nndnr  tho 
form  of  a  few  sotisjiLions,  wbicli,  like  those  yicldt-d  by  otir 
own  Tisceia,  are  limple,  Tiigne,  and  iiirobRretkl.  Ajid  from 
Ihis  upwards,  the  mental  evolution  exhibits  a  diffircntia- 
lion  of  these  simplo  feelings  into  the  more  nnmerons  kinds 
which  tlu)  MpKinl  scniOd  yield;  an  evcr-incnHisieg  iRti/gm- 
tJoa  of  inch  more  va.riitd  fii>Iingn  witlt  one  anotlu.-r  and  with 
feeliaga  of  other  kinds  ;  an  ovor-iucrmHiog  uuUiformicy  in 
tlw  oggrogntcH  of  fticlings  produned ;  and  an  erer^inoressing 
distinctoeea  of  strnctare  in  ebcU  aggregali.'-s.  Tlutlis  to  say, 
ilum  goes  cm  sobjoctivoly  a  change  "  from  ati  iadtffiuitv,  in* 
oohMtMUhomoguncity  Cuadufinite.coheruntheterogtmeity;" 
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poniUvl  to  tlmt  reduitributton  of  mntbur  and  motioo  wliidi 
oonatitutaB  Evolatioaas  objoctivulf  dispUyud. 

}  76,  Tho  coiTMpoadoiH.'as  botwoen  theae  views  of  meoUl 
oomposition  uid  tlio  g^-Dcnd  trullis  reepecting  nervooa 
strudnro  und  nerToos  functionB  set  forth  in  tho  tost  part. 
muit  b«  briefly  indicated. 

Spanking  gencrall/,  feelings  and  tho  rclutiuim  bctwnm 
feelings,  correspond  to  Benro-corpoaobi  and  tho  fibres  which 
connect  otnTCMwrpiucloa ;  or  rMher,  to  the  mokeuUr  cbaogn 
of  which  norTc-corpuaclen  are  the  aeate,  and  Uie  molcoolar 
duuigw  tnmHinitt«d  throagh  fibraa.  The  psychical  relation 
botween  two  ft^liDgs,  answers  to  the  pbyHical  rrUttOD 
between  two  distorbod  portionH  of  groy  DUKtor,  which  ore 
pat  in  such  direct  or  indirect  ooumuQicmtion  that  knim 
diichjirgo  takes  place  between  them. 

Tho  foot  that,  aa  clomonts  of  oonacioocneas,  tho  rvUtiona 
batweeo  feolinga  ore  very  short  in  companson  with  tho  feel- 
ings they  nnite,  has  thus  its  physiological  e<)aiTalcnt  in  the 
fact  that  tJie  transmiesion  of  a  wave  of  change  through  a 
nerve-fibro,  is  very  rapid  in  compari-toa  with  tho  traDslbniia< 
tion  it  Reta  up  iu  a  nerve-centre.  If  wo  consider  each  snch 
tnuufonnation  to  be  physically  that  which  psychicatly  wo 
coosidor  a  onil  of  f<.>eliog,  then,  romombmng  its  apprecinbtu 
dumtion,  we  may  undentand  how  it  happens  that  when  tho 
waves  of  molecular  change  broaght  by  an  in-coming  norv»> 
fibre  exceed  a  certain  r^te  of  recorreoco,  the  tianafortoation 
set  up  by  each  lasts  till  the  next  coouncnoos ;  and  heuoo  tho 
com'Sponding  units  of  finling  bsooms  fused  into  a  ooa> 
tinaoua  feoling  or  aenaatioo. 

We  have  seen  tint  predonunancr  of  tlie  ndational  ctkaneaa 
of  Hind,  charactiinxaa  the  poripLoraUy-imlint4.-d  tmots  o( 
conaoiouanoss  which  ostomal  objocta  proditoo.  Uotwoen  tins 
Gut  and  tho  beta  of  nerroua  atrtuture,  there  ia  an  obvjons 
■graamoaL  Take  the  cusu  of  the  eye.  I'ho  rtitioa  being  aa 
arm  formed  of  aa  iminenao  nnmber  of  aonaitivo  elamtmta, 
oIoHo  to,  bat  acparato  from,  one  another,  ami    having  eaab 


« 

4 


Tint  cuMrosmoK  or  vnti>. 


IM 


Ml  iailoptMidatil  oentripotal  &hva  i  ib  reaolta  Uwt  tbo  rv1&- 
timu  tlint  Ru/  be  eHbtblisbcil  butween  each  one  aad  all  tho 
uUicrs  are  enormoQa  in  number,  aii<l  Uuit  tfaomioaM  Dumbors 
of  roUtJODB  may  be  ostablisfacd  between  stmnltaDeotnly. 
excited  clDstera  of  them  aud  other  simultaneonsly-cxciti'd 
oloatcra.  The  Bliarpnoae  of  mutual  limitatioii  of  tbo  flKllingV 
and  clnsters  of  feelings  here  initiated,  is  also  clearly  duo  to 
lluiM  PKoo  structund  peculiarities;  as  aro  also  their  ri^d 
coheaiODS  aad  i<xt«:a8ivo  intc^rationa.  Without  uamiug  Uio 
iatonnediato  cuaca,  it  will  suffioo  if  we  pass  to  the  other 
oxtmuD  aad  obwrva  how,  in  the  visoers]  Dcrroos  syatotn, 
whoaoe  ooom)  fvoliDgs  thai  uo  bo  eimpW,  do  indnduitc,  nad 
M  inoohorant,  there  in  aa  afaMnco  of  tho  appliances 
which  accuro  iDdopundi.'nt  cxcitoments  of  adjacent  nerve- 
tonninatiiinj. 

A  further  harmony  of  th«  name  order  may  ho  noted.  The 
rslatiuiml  eleineut  of  Mind,  as  shown  in  mutual  liniitotion,  in 
atnmgtb  of  cohoaion,  and  rn  degree  of  clustering,  in  gn-au-r 
between  fecUugs  of  the  same  order  than  between  feebnga  of 
one  order  and  tliose  of  another.  Tbie  answers  to  tho  (act 
that  the  bundles  of  serve-fibres  and  clustvra  of  norrt^ 
vesicles  belonging  U>  fooliDgs  of  one  order,  am  combined 
tagfither  more  dimotly  and  int!maU>ly  than  tboy  oro  witb  the 
fibres  and  reaiolcs  belonging  to  fiHilings  of  other  orders. 
Simfliirly,  it  holds  among  feelings  of  dilTerent  orders,  that 
tlw  rMulitipRs  to  eutOT  into  relations  is  mnch  greater  between 
iboee  arising  in  tho  higher  seoso-oi^gana,  which  luivo  nervous 
ceutrva  doeely  oonaoctod,  tbaa  Iwtwoon  them  and  the 
VUCera!  fttlinjr*  which  wiao  in  jwtrta  of  the  netrona  syatem 
Ihu  communicate  bnl  indirectly  with  tJte  higher  centres. 
Eveo  an  anomaly  appears  cbus  explicable.  Tluit  ituob 
gnn'lational  feelings  as  smolhi  have  exceptional  powers  of 
tiulling  up  remembraucM  of  pn«t  aoonea,  is  probably  duo  to 
tho  (iK't  that  tbo  oUoctory  centres  are  outgrowths  from  the 
con<brnl  bouisplierea. 

Wo  have  seen  that  IIm  dcvelopntont  of  Hind  is  fuuda- 
mentAlIy  an  increaaing  intrgmtion  of  feelings  on  socowsively- 
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higbiT  stogoe,  along  with  which  thi^re  go  increftshi^  hotero- 
goDoit^  and  dofinitoncss;  wid  thoso  traits  miswot  to  traiu  io 
Iho  erolution  of  tho  norvons  nyatom  Wforo  coutomplated. 
For  we  found  tliat  nlong  witli  growing  diatinctoeaB  sad 
rDQltiforroity  of  structure,  tbero  is  tltrooghout  an  ndvuicing 
integTklion  of  Btmcturo  as  woU  as  of  nutas.     (Soe  §  8.) 

One  moTO  corrospondciico  of  moment  may  Iw  pointed  oat 
~-&  coTTMpoDdenoo  tJuit  rephices  a  eappoaed  diaoordaDoe. 
The  OKUtt  developed  and  eoaspicuouB  part  of  Miud  chieilf 
ocnipios  men'a  attcntioD ;  and  hence  th<-y  Kpuak  of  Mind 
and  JnttdJigoQco  aa  cquimknts.  As  hiut«d  id  (  7,  oroa 
phyaiologititfl,  intending  to  ignore  all  pre-conocptions,  bava 
h»vn  led  into  difllculties  of  interpretation  by  inadverteotly 
sotting  on(  with  this  belief  as  their  postulate.  But  Mind  is 
not  wholly,  or  even  mainly,  lDtolligonc«.  Wo  haro  soon  that 
it  consiabi  largoly,  and  in  ooo  aense  entindy,  of  Foelinga.  Kot 
only  do  FMliagH  conKtitato  tho  inferior  tracU  of  ooudoaa* 
D«sfl,  but  Feelinga  nro  in  all  cases  the  materials  out  of  wbii-li, 
in  the  superior  tmcis  of  conscionsneaB,  Intellect  is  evolved 
by  Btmctural  oombination.  Erorywhoro  Feeling  is  the 
■nbstanoo  of  which,  whero  it  is  proscot,  Intvlleot  is  llko 
fonn.  And  whoro  Tntvlluct  is  not  prcsrat,  or  but  liUlo 
prmeut.  Mind  comistji  of  feelings  that  ani  unfurnied  or  but 
tittlu  formed.  Intellect  oomprcfaends  only  the  reUtioitiU 
e1omont«  of  Hind;  and  to  omit  Fueltngs  is  to  omit  the 
terms  between  which  tho  n^lslions  exist.  Tho  rooogaition  of 
this  troth  saves  as  from  tho  vrror  of  looking  for  a  regular 
correspondence  between  the  development  of  the  nervowi 
vyitam  and  the  degree  of  IntelltgeDoe.  As  in  §  7  we  saw  thnt 
tlie  si»o  uf  thu  nervoaa  system  varies  partly  as  the  qoa&tily 
of  motion  vvolved,  and  partly  aa  lh«  comploxity  of  thaC 
motiTin ;  no  hero  wn  soe  tlmt  the  SIM  of  tlM  norvoos  system 
varied  partly  as  the  qnnntily  of  Feeling  (which  has  a  general 
rolatioo  to  the  tjnantity  of  ntotion)  and  partly  as  the  dpfmoo 
of  laulleci  {whi<^h  has  a  gnuqal  relation  to  the  complexity 
of  tlte  motion).  And  tbuh  int«rpr('ting  the  facts,  8U|)poiiod 
ooomalias  disappear. 


CHAPTER  nt 
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)  77.  Mind  bfiing  ctiinpoM>d  of  Fix'lings  and  the  RcU* 
tkiiB  bt'twet-'ii  Feelings,  and  tlie  aptitu<los  of  Fct-liBga  Tor 
snU'riiiif  tuU)  ReUtiooa  varpDft  with  their  kiwis,  the  Ifelali* 
n^  of  Feelings  15  sa  exptveston  nppltaible,  in  ooo  mum,  to 
crrtAin  of  the  purvl;  etibjcctirv  phDnomona  doscribcd  in  tho 
laflt  clutpter.  But  it  is  lion  to  ho  ondorstood  iu  quite  n 
difliivnt  iteaso.  Ilimng  ooutcsiplaU'd  Fci-lings  in  tbeir 
nUtions  to  one  annllier  ns  oompoticatM  of  c-oiiaciousnesa, 
we  liAVO  now  to  contempUito  tbem  in  tlim  rululious  to  tito 
tluiig*  befond  oonsciousness  by  wliicb  tbey  are  prudiicvd, 

■T,  tho  tbtuga  buyood  consciousncas  hero  to  bu 
c<  <1,  nrv  nut    iliu  nt^rrivdiiiiiirlKUiOL's  which  are  llii> 

|>1iy«kn3  udttt  of  what  wo  ciUI  feoliugM  on  tbctr  psychical 
udi>«:  a]rwt<]y,  in  the  cliaptor  on  ^I-l^tb<»-niyi«iolQgy,  the 
ralalitiDi  botwoeii  tlie  subjtx.-tire  and  utiji-clivo  faces  of 
nnrroiM  ohangos  bavo  beoa  described.  Our  pnwnnt  ioqairy 
b  tnln  the  nnture  of  tbo  Conntixionft  between  fot.<>lings,  and 
foroes  existing  ontado  tho  organiam.  To  treat  of  th<.-fiu 
.viUioat  going  over  any  ground  before  traroraed  i»  difficult  j 
tinea  an  cxtvrnal  lu-liou  bring  related  to  a  fueling  only 
Uiri/uglt  BU  iiitiTiucdiute  non'oua  cbitnge,  the  interuicdiatioo 
j&uuot  vicll  Ih'  lell  oat  of  HJglit.  Oi:c(u<iiitiul  brief  repetidona 
DUxi  tbi'n'fi'ri'  b<^  excused. 

It  ahiiuM  be  fiirtber  premised  that  we  ant  here  couoer&ecl 
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mninlj  with  pf riphrmDj-initinUKl  rtwlingn  which  hmn  extei^ 
nal  origins ;  or  rather,  with  tlicie  primiury-  or  TiTid  fonm  of 
them  which  we  call  ronl,  in  contradistiuction  to  the  aeeoDcUrf 
or  raiut  forms  wo  call  idoul. 


I 


{  7t.  Tho  g<>iK^m]  truth,  fomitiar  to  nil  stadeuta  of  P*j* 
chology,  which  it  ia  tho  ot)jc>ct  of  this  cbaptCT  to  prCMai 
under  it«  many  aspects,  is  that  thoogh  intenul  fueUog 
habitnnlly  ctepccds  on  irxt^rnul  ngtitit,  yvt  tbt-rc  is  no  likoneM 
l>ctwoi-n  thvm  citlin-  in  kind  or  di'gree.  The  oouioxiua 
l)ctw(««B  olyV-ctivn  wiuw  nnd  suhjflclive  eflwi  i»  cooditioned 
in  wava  extreuvely  complox  and  variable — ways  which  m 
wfll  procwd  to  consider  seriatim. 

Wo  Bholl  find  that  ciu?h  sot  of  conditions  so  modi&os  the 
connexion  hctwcen  obj<-ctiv-a  cnoM  and  tnhjcctivo  HTect  u 
to  determino  th«  quntltatiTO  diaraotnr  of  tlio  cflbct.  In 
other  worda,  tba  suno  agent  prodnoos  fedingi  of  quit« 
□nliko  natures  according  to  tho  oirounuitancea  undw  which 
it  acta. 

We  shall  flirther  see  that,  braidea  this  qualitative  anIiko> 
nCBs,  there  is  a  qnantitatiro  nnh'kvncns.  Between  tho  onter 
force  and  tho  inner  fM'Iing  it  cxcilc!!,  thrro  is  no  such  cor^ 
n'lation  as  that  which  the  ph^vsiciat  cidls  e<)airaIenoo— najr, 
the  two  do  Dot  erea  maintain  an  onrorying  proportioii. 
Equal  amonnts  of  the  same  force  aronse  different  «moanta 
of  Ihfl  same  fooling,  if  the  circumetttncos  difler.  Only  while 
all  tlio  conditions  remain  constant  ia  tliero  somvlhing  like  a 
coaiUat  ratio  becwoon  the  physical  antocedont  tauA  tha 
psi^dikal  oonsoqnoQt. 

^  7(*.  Wore  I  not  bound  to  emimenitc  all  ospi^  '  '  "  i4 
ri-lntivily,  it  wonid  be  n<>t'dU-88  to  eay  that  thu  <  n 

betwMn  the  outer  agtut  and  the  inner  foeling  generated  by 
it,  dtfpends  oa  the  stmctun  of  the  species, 

Obrioasly  tho  forcis  of  aeuaation  that  can  bo  ronsrd  la 
tho  conaoioasness  of  a  orcatore,  an  pritnarily  delermb»d  by 
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tlw  poriphcra)  organs  with  which  its  type  ia  eniluwitl.  Thia 
n  M  ewa  with  the  most  general  of  the  scoaatjona — that  of 
Tonch.  A  CnistucHOD,  orerywhoru  podoaod  in  a  hard  ezo- 
skoleton,  can  haro  no  snch  tocinal  impressiotis  as  thoee  vfaich 
ore  pOMihlo  CO  a  aoft-skiiini'd  animal.  Tho  iinprcsuona 
rooeivt'd  Eroiti  tho  oudt  of  it«  litnba  and  claws  whca  they 
cone  ia  contact  with  eztenuU  objocta,  maj  bo  coiniinn>d  to 
thoao  which  a  man  receivra  bom  poking  objects  with  tho 
eod  of  his  waUosg-stick.  Still  more  manifcHtly 

are  the  special  ecosations  dvpvndvnt  for  tlicir  qoalities  oa 
tlto  prtrecncu  of  fipodal  iDiiao^trguoa.  Tnku  tho  ituditory 
eeDBalioiMi.  Various aqnatiocriMtomi  that  liitru  no  dvroloped 
orguaa  of  Htwug,  are  uevertbekaii  affuctvd  Vy  ihoao  ribnu 
tjoiu  wbtcli  to  creatures  better  emlowed  are  sonorons. 
When  sDch  ribrntioDs  are  propsgatcd  throngh  their  tnedium, 
titef  contract  ibomsolvw,  or  tbvy  withdraw  into  their  sheila 
irUtey  hare  tliem.  Wo  luay  reasonably  assume  that  what 
thoy  feel  is  a  jar  eoinvwhnt  rmumbling  the  jar  received  by 
the  haiKl  fruin  a  vibroLin^;  mtuioil  isKl  niment.  But  in  any 
case,  thn  quality  of  the  fivliiig  excited  io  IhcM  lower  imituala 
by  Mmorowi  waves,  is  wholly  unlike  tlie  qnnlity  of  the  feeU 
ing  which  *uch  waves  ext'itc  in  higbur  auiuials. 

That,  qualities  boiug  alike,  tbv  qoanlities  of  the  foelingH 
produced  by  given  agents  viu-y  with  tho  spceific  Htrncture-i, 
is  ao  equally  jiuuilisr  truth.  In  n  bini  or  mniiimnl  luivtng 
tiyps  Pmt  fit  it  for  noctnrual  habits,  the  iten^lion  arututuii  by  a 
loiul  light,  is  much  greater  than  is  aruu&ed  by  it  in  a  diunuil 
bird  ur  nianiiital;  and  the  light  which  gires  to  a  diunud 
t:mitnro  ■  uioduTHto  amount  of  sensation  stdSces  to  daute 
tl.i         '   riinl  iTcaton*  by  its  cxcvsa.  Similarly 

\i:...  iilfactory  feelings.     An  odour  which  litui  no  op. 

pnciablo  uUect  on  the  consciooaiMMl  of  a  nan,  haa  a  very 
nuu-k4.-d  effiTt  oo  the  ooDscioasnesa  of  a  dog.  £veu 
wriftKie  ut  dugn,  ns  tlie  gnyliouod  and  tlie  beoghr,  yitild  us 
of  decided  quantitative  lUllereuces  between  tha 
,  ebanges  caused  by  the  saue  odour. 
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Thcito  f«w  inKtanoea  wurant  ua  in  aospecting  that  ia  na 
two  Dpccios  does  a  given  atnount  of  a  giron  onUr  ageuf 
excito  ozHCtl;  the  same  kind  and  <]uaatilf  of  feeling. 

(  80.  Tbis  sppitrciitly  hiuttjr  gARifralixnttoa  U  juftifiod 
by  tlie  goDonilizntion  tu  which  we  oome  next ;  iukRi<'I}>,  Hint 
within  the  eamo  »p«oiea  tho  relation  between  ohjcutivo  vnuao 
and  sabjoctire  effect  varies  both  qualitatively  and  qnanlit^ 
tivnly  with  the  coustitaiioo — varies,  that  is,  wiUi  tlio 
tiidiviciuiil  structure. 

Thiit  peculiarity  of  vuiondisiCOTCrt'd  in  himsrirby  Dalton^ 
aud  sometinH-s  niunod  aftor  liim,  yields  on  instanoo  of 
qualiuiivo  difTvrunoo.  To  those  orgimizod  a«  ho  waa,  iht 
visible  world  does  not  prceent  all  the  various  fvolings  of 
uoIdut  tliat  it  does  to  mankind  in  ^uernl.  Scn«atioiu  which 
to  olhcra  aoem  strongly  contrsstt-d,  as  red  and  green,  aeou 
to  thorn  the  same.  Whcnoo  we  most  conclndo  that  oertwa 
«th<!rial  nndolatioDs  produce  in  snch  persons  feelings  onlikn 
those    Uiey    produce    in    other    ponons.  Prom 

aeutieAt  statoa  excited  through  lite  eor^,  nwy  be  druwo 
another  illuHtrution.  Arriul  pulses  reonrriog  at  the  rate  of 
tixloon  p<:r  second  are  perceived  by  aomo  aa  RMparsto 
pulses ;  but  by  eumo  thoy  aru  perceived  aa  a  iona  of  very 
bw  pitch.  Simihu'ly  at  tho  other  oxtremo.  Vibrations 
flxooedtng  thirty  thousand  per  second,  are  inandiblo  Uiroagh 
oartniu  cars ;  while  through  ears  that  are,  aa  wo  may  suppottp, 
of  Bontewhat  unlike  Btmctttres,  these  rapid  vibrations  are 
known  as  an  exceaaivoly  acoto  eound. 

QnaotitatJve  differances  of  sensation  that  are  cauitml  by  dif. 
ferenoca  of  individual  organization,  every  one  ohservoa.  All 
ordora  of  aonsationa  exemplify  thom.    Here  are  '  t 

fromoaoh.  Thick-skinned  persons  arein'         .    lo 

tactual  impressions  which  thin-skinned  persons  clearly  fee]  f 
and  there  aro  pontouH  by  whom  mtnnto  unlikenesssa  of  sur- 
face are  so  diiitinctly  perooivod  (hot  thoy  are  employn]  tn 
judge    of  commodities,    snch    as  law    silk,  by  handling 
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ttpm.  How  amonnts  of  flaTonr  qn!t«  iDftppreciable 

by  Boina  aro  ivodily  appreciable  by  otbc-m,  tbo  dinaer-tablo 
oooiUmlljr  rvtaiadji  a».  And  that  tlicru  oio  proft-HMODul 
tast«ra,  ahoira  that  the  gustatory  fvoling  produced  by  a  given 
qoantiry  of  sapid  enbatonce,  U,  in  exccplioaaJ  orgaaizatioDa, 
moeli  gn-ator  tliim  uaaal.  With  enieUs  it  is  the 

Mune.  There  aie  tboso  to  wboin  qiiito  delicate  pcrfunii.4 
aeotn  of orerpowering  atreagtb.  And  tbere  are  thow  to  irboni 
odoura  usu/kUy  felt  to  be  disgusting  ia  the  extreme,  arc 
ocarcoly  perceptible.  Cooscilutional  diffcrenoM  ia 

qoickuc«a  of  beariug,  soawtiroea  marlc(>d  iNilvt^ea  pcr»oiu 
of  the  same  race,  are  more  marked  betweeo  peritons  of 
diOvn'Ql  races.  By  patting  his  ear  to  tho  gronnd  a  sarago 
hfian  sKioiuis  inandibld  by  a  civilized   man.  'Dio 

Uku  holds  with  nsoal  sensitiveness.  The  Uushman  is  iui- 
prMsibki  by  changes  in  iho  field  of  Tiotr  which  do  not  impress 
tho  Eoropcao.  And  such  toeta  as  occur  in  the  tttottropio 
■Mrch  for  minute  stars,  shuw  tltat,  in  tliQ  samo  race,  the 
antoont  of  light  which  exdles  a  distinct  feeling  tu  ono 
pi!r«on,  excitea  no  A«ling  in  another. 

Thus  wo  may  make  wider  the  startling  inference  drawn 
in  the  last  section.  Bosidos  concluding  that  in  no  two 
specios  are  tiro  subjective  offocta  produced  by  givi-n  objvc* 
tiro  actions absolutoly  alike,  qaalilatirely  and  qnantit^tivcly  j 
wo  may  conclude  that  they  are  abeotaloly  alike  in  no  tiro 
individuals  of  the  same  speciee. 


« 


^  81.  Whatever  there  may  eot^m  of  excess  in  tbis  bIaio* 
ment  will  disappear  when  wo  rumcmlxT  that  ercn  in  the 
samu  individttul  tliu  quantity,  if  not  tho  quality,  of  the  foul. 
ittg  tacitwl  by  au  <-xt/-ron]  agent  constant  in  kind  and  do- 
gree,  varies  according  to  the  ooustilutional  stato. 

Of  qnalitutire  variations  we  have  but  vuguu  and  indinct 
BTtdcDCc.  Still  the  cxperioaoM  of  invalids  yield  nvuwn  to 
fc;Kpivt  thai  tJiuy  occur.  Thpro  are  abnormal  sUtes  of  the 
tiurvuiui  syatem  during  wliich  illusive  sonsattona  trouble  Uio 
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iwtient.  Tbo  couiwiooR&na  of  ft  (Ii«ngrc4-a1)1n  Ktnrll  whiclt  is 
ono  of  tho  prvmoiiitor;  sjioptoms  of  aa  t'iiil<^)ttic  fit,  iukj  bo 
DMncd  lui  lut  tustauoe.  And  if  feelings  of  purely  subjoclivo 
origin,  90  strong  as  to  bo  mistaken  for  fccliaga  ofobjectiTe 
origin,  may  anao  from  oxtrcmo  norvouB  dcmiig(.-aieuts,  it  is 
muouably  infcmblo  thst  snialler  norrons  dorangpmenta 
will  oft<;n  arouw  TSguo  snbjootiTO  8tat«6  wliicb  niny  mingle 
irilli,  and  (jUAlify,  tbo  feclinga  objectively  origiuMtod. 

'Ilio  quantiUktivo  variations  wbich  rariations  of  coiutita- 
tioiul  state  entail  autong  tho  fui'lings  prodaced  bf  e<)Bal 
external  agoate,  aro  wrj  rnntilinr.  Ait  bofon),  somo  ara  con- 
a(!i}aeut  on  dcraiigonicDUt  of  ko»llli  iin<)  Aouto  on  adrauctug 
years.  In  ct.Ttain  couditiouH  of  nervoaH  irrilnln- 

IJty,  HOtmda  of  ordinary  slrt'Ogth  sMtm  iutolernbly  loud; 
daylight  bocomes  unbcarablo  from  tbo  t^xceae  of  vistuti  fiwU 
iug  it  cwisob;  nnd  wc-n  Ibu  tdcio  bi-ouiuus  trnduly  Bcn.-(itivu: 
thiTu  is  what  is  caUod  hyiH.'r-u;.v(Lfjitii.  Contnu-iwiao,  ttiini 
ore  deriatioiu  from  ht-altb  dbnrBCt«?rizod  by  ca  ooiesthi-tti* 
idlifid  to  that  artilicijiUy  canaod — a  otato  of  oompamtiro 
iuditluroQCO  to  atoouutd  of  external  sliiuiili  which  ootDiuonly 
nroaao  macb  feeling.  How  along  with  dvclitw  of 

rigour  in  old  ago  thirro  goes  au  iucrtwung  anw«lhi-*ia  of 
oiui  or  iiioro  kiadx,  wo  bavu  duUy  proof.  Tbore  in  diiuuriui 
of  sight;  thoro  i«  doloe&a  of  licaring;  tbero  ii  often  obtuatv 
uess  of  taatv. 

'rhuti,  bctidos  BOeing  that  tbo  subjective  vfTooi  produced 
bjr  each  ubjwtiru  cause  varius  with  the  strttctuni  of  iho 
Bpocifx,  and  vnrii'S  with  the  stmcturo  of  the  iuOividnal  uf 
ihu  iipt-4;icB,  wu  m-o  that  it  vanes  wilii  tho  cousLilutiotukt 
•tate  of  tlto  individoal — often  in  m  marked  dcf^rco.  Very 
IKiMiilily  tbii  rulio  ia  never  twic«  tbo  eunio ;  but  oiwajra  diSon 
infinilwiiniUly,  if  nut  approciahly. 

§  HZ.  'Ilie  kind  and  drgrco  of  vttcct  which  nu  pxtomal 
phyitioal  ntimulUH  {irixlucas  un  tlio  pHycbicAl  tlutv,  dt-p«uda 
■liK)  uu  tbu  part  of  the  orgauibu  subjuci  to  it.     Ktjua]  i^a 
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til{«a  of  tlu>  uma  rorce  czeitc  fe(>]i»g(i  widely  niilike,  qniili' 
tativcly  nnd  qtmntitiitivdy,  accfirdin);  Co  tlie  structures  of 
tiu>  [xriplKToJ  orgiuis  OD  which  Lboy  folL 

The  qitiilitalire  difleroii<x-a  we  recogaizo  so  tnnch  aa 
tmUvn  of  coDise  that  ws  forgot  ihvir  HigniGuttace.  Here> 
bowever,  thoy  mnHt  sot  bo  paiwod  over.  itany 

kjods  of  nuttU-r  which,  when  applied  to  the  Hkin  at  hu^n, 
coOM]  only  Hntuuittoiut  of  touch,  cause,  when  applied  to  the 
tongue,  geiiaations  of  touch  oad  tosto;  or,  if  Utoy  are  kinds 
of  matter  harmg  the  t4utlcii  wo  call  pongent,  tlioy  arounu  in 
tiw  skin  sensations  of  hisiL  or  tingling.  Simikrly 

with  volntila  tabatancca.  A  whiff  of  ammonia  coming  in 
contact  with  the  eyes,  prodnoea  a  emort ;  getting  into  tJie 
uoetrila,  excites  the  consdoosncn  wo  dcaoribo  as  an  intolera- 
bly stroD(*  mlonr  i  binng  condenHcd  on  tho  tongno,  gonorntee 
an  acrid  l.-uto ;  while  ommoDta  nppli4?d  in  Holiitiuu  to  a  t«ndcr 
pari  of  the  skin,  makus  it  bum,  as  wo  my.  llio 

feuling  caoacd  by  tiouorous  uadulatioos,  already  advortod  to 
u  vaiying  witli  the  slmcture  of  the  speciea,  muat  be  named 
here  ^ao  as  varying  with  tho  structure  of  the  part  sSected. 
A.  vibrating  toning-fork  touched  with  the  6ngora,  girra 
titem  a  Benso  of  jitr ;  hrld  botwocn  the  tooth,  it  givt.'M  this 
■aaw  lOBMi  to  tho  porta  in  which  thoy  aro  imbeddwl,  whilo 
by  Dommanication  through  tho  bonca  of  tho  tkoll,  iu  ribra- 
tioiu  ao  aflnct  the  auditory  apparatus  as  to  awakoa  a  oon- 
■cionsoeas  of  sound — a  oo&soioosneas  which  alono  roanlts  if 
tbo   tnniag-fork  does  not  touch  the  body.  Tlie 

dilltmnit  setisations  ezciti'J  by  ethcrial  nndulationa  on  the 
unmoditicd  intogontrDt  nod  on  thoso  modified  portions  of  it 
wbJoh  cODstiluto  eyes  {Prinriptoa  of  Hioto'jy,^  20'>)  yif^ld 
fartber  illostrationa.  The  8Dn'a  rays  falling  on  tbo  hand 
enuM  a  ienwtion  of  heat  but  no  sensation  of  light ;  and 
bUfatg  on  tho  rvtion  cnuso  a  scnsution  of  light  but  no  sonsa- 
tion  of  heat.  As  Professor  'fyndall  hag  proved  by  experi- 
ment oa  buuself,  the  retina  is  iuscuatble  to  hest-raya  of 
eouitdanbto  oonoentratioa. 
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'Ilukt  tlio  rclnttoQ  betiroen  an  ont«r  forM  and  At  fantor 
fi-e1tug  it  Broiijt^^H,  vitricft  <]uiuititativ<t1y  acoonUng  to  Uh  pni 
of  tli«  body  acted  upoD,  tboro  nro  many  proofs,  of  which  oao 
or  tno  will  enffioo.  The  ■  anhed  utiJerSiSaHtico  of 

Uiu  foot  oxpericBOOB  aa  i&lmuio  Koaiution  of  tivkliug  from  a 
gentle  touch  which  gonvrnto*  a  tuncli  fwblor  Bcnanlion  of 
this  ktod  ebowher^.  Convnrs^y,  the  thick  skin  of  th«  heel 
bMUB  with  comparatively  little  paia  the  long-coBliDtunl 
proMoro  of  a  hard  promineooo  which  would  bo  intoUmiblo 
to  Iho  tmckof  Iho  band.  The  feelings  caused  by 

exposing  diScrcnt  parts  of  the  skin  to  tbo  Batoo  boat,  aro  not  in 
matt  vnHOB  conepicuoimly  unlike  in  dogivo ;  bat  then  ia  one 
case  in  which  thryom.  When  dnuking  a  Uqnid  the  beat  of 
whiclt  is  quite  bcarnble  by  that  part  of  the  upper  lip  Bsoally 
immoniod,  it  may  bo  obeenrcd  that  if  tho  lip  in  accidentally 
dipped  docpor,  w  as  to  iumorso  a  littlu  of  the  oalcr  akin,  a 
scnnlion  of  Bcaldiag  rcsnlta. 

We  find,  then,  that  the  same  exteroal  agent  acting  on 
different  periphen)  organs,  gvueratoB  statea  of  oonsoioaanoBB 
which  have  in  many  cases  do  likenoMH  of  kind  wbatoror, 
iind  hare  In  other  caau  immoDw  nnlikoiUHM  of  degree. 


f  83.  Tbe  atateof  the  part  affected,  as  well  as  ita  straotnro, 
baa  a  Hluire  in  dtrtormiuing  tho  relation  btttwoeii  oat«r  agvnt 
■nd  inner  feeling.  Alnady  in  tho  chaptvr  OD  ^^Kiho- 
Physiology,  it  baa  been  iihown  that  tho  ratio  borne  by  (ho 
chango  set  up  in  a  nerv«>terminatioa  to  the  feeliug  eliiiilod, 
Turiu  with  tbo  local  conditionH.  ObnonHly  this  inTolvex  a 
oonoomitant  mriation  in  tho  ratio  betwoou  tbo  amount  u( 
external  force  which  initiatea  the  nerroos  changD,  and  Um 
amount  of  feeling  that  erontiuilly  ro_sults.  It  will  sulBco  to 
recall  tho  eereral  auuoa  of  tho  rariatiou. 

The  t«mpL*mtnro  of  tho  part  is  one  of  tbem.  Botwoon 
tho  statu  of  local  iu>iiiiisib!lity  produood  by  exccMivo  cobl, 
and  Uw  state  of  sensibility  accompnayiog  nutunO  wnmitli. 
I'heri)  ar«>  slnloa  showing  oil  gnubilions  in  the  pmportiuo 
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which    Um>  incidcat   forco    boan    to    the    reeling   caSkd 
forth. 

Local  uueniia  alTeots  thia  ptoporlton  b;  dimiuiahiiif;  the 
quantity  of  eooentioQ  which  a  given  lunount  of  ouuir  uctiou 
g«U)nU«« ;  and  local  byjwnDinia,  by  incrcoaing  it — oftoD 
vxtreincly.  HyperiBmi^t,  however,  in  certain  caaea  (pos« 
aib^  by  puttjug  as  obstacle  betwcvu  thv  outor  agent  and 
the  ncnreti  to  be  aflwtod)  decreases  the  amount  of  fot-ling 
gfiaerat«d;  aa  to  tho  pnrtiul  or  oomplcto  loss  of  tafito  aod 
amen  caused  by  a  bad  cold. 

llic  oonditioa  of  tho  ntrnctnrra  concvrued  na  modifiud  by 
prdrions  diftclmrgo  of  their  functiona,  is  a  further  cauHo  of 
variation  in  tho  ratio  between  tho  objcctivo  actions  and  tho 
subjcctivo  cfll'cta  duv  to  tlwni.  S«n«ory  organs  worn  by 
Btrong  uzoit^-mnita  rvceutly  undergone,  rcquiro  greater  ex-- 
tomal  force*  to  aroose  tho  same  amoanta  of  int«niiil  feoltuga, 
Thiit  is  ao  with  toacboe,  tastos,  smoUs,  as  woll  oa  vLiosl  and 
aoditory  iroprossionB. 

One  niore  caoae  of  mrtation,  occcuring  in  a  special  class  of 
cases,  tauet,  he  added,  llie  sensation  that  followa  coutiict 
with  matter  hotter  or  colder  than  the  body,  depends  leas  ou 
the  totnporattiro  of  tbo  matter  than  on  tho  contnut  between 
ita  tciupi'mtaru  and  that  of  the  body.  Ou  goiug  into  a  warm 
bath  or  into  cold  water,  the  heat  or  the  cold  seems  (irrcotor 
thou  it  does  aAer  a  short  intorral,  during  which  the  thermal 
•tata  of  tho  skin  baa  approximated  to  tJutt  of  Iho  wutor. 
Man  Btriking  atil)  is  tho  evidence  yielded  by  cases  in  whichN 
tlw  samo  tvpid  water  feels  either  warm  or  cold  according 
tho  umiperatore  of  the  hand  put  into  it;  nay,  in  which  it 
Atela  both  warm  and  cold  to  the  two  Itondtii  if  one  baa 
been  much  heated  and  the  otlu>r  much  cooled. 


f  B4.  Tet  another  genera]    fact   rctiiains.     The  rplstivej 
motions  of  Bulijwt  and  objirct,  modify,  boUi  qiuilitulively  and* 
qnautitatively,  (he  relations  b«twoen  incident  foroos  and 
vvolcvd  feelings. 
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Th«  in»tAncc  of  qnalitAtiro  modiflcntion  most  Muiiljr  o1>- 
Hcrvctl,  Li  that  produced  in  the  pitcli  of  a  sounil  by  tho 
moTeinent  of  the  eooitdiDg  bodjr  towards,  or  awav  rrum,  tbo 
auditor.  If,  118  on  express  tniiit  parses  ihrougli  n  milvray. 
Hlitlion,  tlio  whiatle  bappena  to  begoing^,  tha  luao  heard  bjr 
Mcli  pivcon  in  the  station,  changes  from  a  bighn-  to  a  lower 
at  the  uiomrat  the  engine  goes  by  him.  A  Btill  taont 
narked  change  is  pvrceivablo  if  the  auditor,  svatcd  in  a 
train  tniviOliiig  with  conRtdcrabU  speed  in  one  diroctioo,  b 
paaacd  by  a  whistiing  engine  trarelling  rapidly  in  (hs 
opposite  direction.  Under  snch  eiroonutiuiCM  I  haro  ob* 
Bonred,  at  the  niorount  of  passing,  a  foil  in  tlio  pitch  of  tho 
DOte  aiTK>iintiiig  to  a  major  third  or  ercn  a  fourth.  How 
this  13  due  to  an  altonitton  in  tho  number  of  icrial  pubca 
reaching  the  oar  in  a  giron  tituo,  iioo<1  not  hero  be  uxplainud 
at  loDglh.  It  coBcvroa  ua  only  to  noto  that  tho  quiUity  of 
tho  fettling  prodncod  by  a  aousding  body  is  not  thu  aaino 
whun  tho  body  is  approaching  or  receding  a*  whvn  at^ 
tJonnry ;  and  tliat  the  qoality  of  tbo  feeling  chongns 
with  orviy  change  in  thu  rate  of  approach  or  now* 
BiOD.  A.    remark  able    illustration    of   analogous 

nature,  fans  boeo  diM-losed  by  inquiries  rcapccttug  tlia 
qualitiiM  of  the  lighta  radiatMl  by  dilfLTent  stars.  Soou 
years  aiuce  it  was  suggmtod  that  pnsttrbly  tho  appnrMil 
colours  of  tho  Stan  aro  dotcrmlnod  by  tJtcir  motiotu 
towards,  or  away  from,  tho  I'^rtb  at  various  relodtios ;  and 
though  this  snpposition  has  not  tamed  oat  to  be  truo,  yvt  a 
troth  akin  to  it  has  bi-un  discomrud.  Though  to  the  tiokad 
uy9,  tbo  quality  of  thi)  light  onuuuUing  from  oooh  star  is  not 
appreciably  u(ibct«d  by  tbo  star's  volocity  of  appnnuh  to,  or 
loceauon  from,  us ;  yet,  as  examined  through  thu  spoolro> 
scope,  it«  quality  proves  to  Ixi  thus  aflbcUHl.  Mr.  Ilugginit 
has  n>o(>ntIy  Hhtiwn  that  llio  spectrum  of  Sirius  ditr<-re  fVum 
tho  npuotmm  ho  would  yield  wcire  he  utatiooary  rvlalivdy  to 
ns;  and  dillera  in  such  way  as  to  show  that  bs  i»  moviii^ 
away  from  us  at  a  rale  of  moru  tboo  two  milliuna  of  milt,! 
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Snj.   Heacc,  in  &  dfgrcu  (i)ipnt>riA)i1e  onder  certnin  ooii> 
itin&9,  the  nature  of  the  fecliug  excitp^l  by  lumiiiiicrous 
ilultttiuus,  Tnni-s  According  to  the  rulittivo  inDlion  of  tlio 
lilmiiiii  uiil  the  l)u(lf  eiuitting  them. 

Of  (luaiitilatiTa  variations  arising  from  rabtire  motion,  we 
havo  a  fiutiilior  tnstojtoo  in  tho  difffrmt  fix-linj^  of  liiMt 
or  of  cold  proiluoed  in  ns  by  surrounding  media,  wliin 
wo  arc  %i  rvst  and  vrhcn  wo  move  lu  a  huth  nbovo  100', 
the  water  feenui  hotter  to  a  limb  tliat  stim  tliaa  to  one  that 
18  Btatiunary ;  and  every  batlicr  knows  how  mach  colder 
mtmiug  wotor  of  a  given  tcmpcrntnro  fools  tLaa  etill 
water  of  the  fuunc  t«nip<Tature — a  contm-st  that  bocoi&cs 
rery  great  when  tlio  velocity  of  the  wat«r  ia  much 
raised,  as  in  s  douche.  Similarly  with  tho  air.  A  greater 
chill  in  felt  by  tlio«u  who,  instnul  of  slandtug  still,  aro  ox- 
posBd  in  a  carriage  to  "  tho  wind  of  thoir  own  speed." 
TlioDgh  the  explanatioD  of  theau  dtflt-rciKes  w,  tliat  tho 
nailium  in  contact  witli  tho  skin  is  cotitiiimtUy  cliangcd 
in  tho  one  not  of  oases  and  not  in  tho  other,  yet  it  remains 
troe  that  the  Bensatioa  varius  in  intensity  aa  tho  relative 
motion  of  tli«  modiun  varies. 

^KA86.  Thiu  far  wo  hkrc  limited  our  attention  to  the  focU 
^H^Pexcitcd  by  external  tilings  acting  on  the  organism.  Wo 
must  not,  however,  pass  ovof  tlio  foolings  which  accompany 
actioD.<i  of  tho  oigonism  on  external  tilings.  Thoogb 
bere  the  n'Ution  between  subjective  and  objective  chaiigra 
dooa  not  obrioBidy  vary  qoalitotively,  it  varies  vciy  much 
qaantitatively. 

If,  in  mu£cubtr  action,  there  took  place  a  transformation  of 
the  focling  of  muscalar  effort  into  an  equivalent  of  mechanical 
efltfct  i  tlten  a  ^vcn  amonnt  of  tiach  feeling  would  always 
l^norale  tho  same  amount  of  Bach  cScot,  through  what- 
vror  mtiwles  uxpuuilvd.  Bat  tlio  lavt  is  quite  othorwiso. 
Tho  coiiaciooa  cxcrciae  of  force  required  when  a  stono 
VBi^liL  ia  lifted  by  tlie  little  &agar,  tar  exccoda  tkat   re. 


s^ 


I 


2M  nil  isuvcnoxs  or  nrcnoLuoT. 

quired  when  tlio  atona  weight,  is  grabiwd  lo  the  ImaA, 
ftnd  lin^'il  by  tlio  arm.  Or  itgnin,  tho  gymtiaatic  feat  d 
raising  the  bodj  ap  a  laddei'  baud  over  hand,  impUai  » 
much  higher  degree  of  tho  aubjcvtiro  state  we  cutl  "TyrtMw 
tiian  is  implied  by  climbing  up  tho  ladder  in  tho  usual  mj. 
Clearly,  ihcreforo,  a  g'mrt  amount  of  fcvltng  givM  xiaa 
to  an  amount  of  molar  motion  which  is  large  or  mull  mo* 
cording  to  tho  muscles  used.  This  rvUtion  is  abo 

dopoodcnt  on  ago.     llio  senile  of  effort  which  a  vhdd  expi^H 
rienoes  in  raising  a  weight,  greatly  exceeds  in  inti'tistty  tfa^^| 
sense  of  effort  it  will  experience  in  raising  the  same  weight 
Ipy  the  samo  muscles  twenty  jears  ail^rwards.    At  maturity, 
B  like  amount  of  sensation  is  the  cori-olnto  of  an  inoreaned 
amount  of  produced  motion.  Similarly,  this  rulatioB 

varies  quantitatively  as  the  COnMiditional  state  vmrioo. 
After  a  proEtraling  illaces,  the  feeling  of  stmin  that  accom- 
panies the  raising  of  a  limb,  is  as  great  aa  that  which  in 
health  aocompiuiios  a  coosiderabte  feat  of  strength. 

^  66.  Were  it  not  that  already  oa  much  Hpace  aa  can  be 
aBbrdud  has  been  occupiMl,  it  would  be  welt  hctv  to  iUus* 
trato  tho  ways  in  which  both  tho  peripherally  .initiati<d 
feclinga  that  ariso  in  intoma]  organs  and  tho  ceutmJIy< 
iuitialed  fei'lingii  or  emotions,  have  also  their  aevenU  torain 
of  roltttivity.  But  it  must  sufRce  just  lo  indicate  those  vx- 
tensions  of  the  general  (rath  that  has  been  aoi  forth^ 

For  present  parposcs  wo  nniy  filly  limit  ourselvrs  to  the 
folfttivity  of  those  periphcmlly-iniliiilod  rt<obugs  directly 
traceable  to  ennrontog  agencies.  Their  rvkttvjtius  wd  find 
to  be  of  manifold  kinds.  Tho  quality  and  the  qnautity  uf 
tho  soDfution  prodaced  by  a  given  lunoimt  of  a  given 
©xtcmal  force,  Tary  not  only  with  the  stnirturc  of  the 
organism,  specifio  and  indiWdna),  ns  well  as  the  struc* 
tore  of  the  port  affected,  but  also  with  tho  nge,  tho  eou< 
Btitutional  state,  the  stato  of  the  part  as  modified  by  tCQt- 
peratoK,  drcnbition,  and  prevMU  noo.  and  even  with  tbs 
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ivlalirc  ttKrUon  of  labjoct  sad  object.  Thiu  wo  m%j  cooiit 
up  oino  different  cansea  vbich  nflbot  quAlitativel^  or  qnaati* 
tatively  or  botli,  tlio  rektinn  between  tbe  exciting  p11V!^ical 
ag&it  and  tbe  produced  pii^cbical  niodification.  Tbcso  dif> 
fi'H'nt  aatam  oo^pvnilu  in  (ircr-chan^iti^  proportions. 
And  ythva  wo  rt'tncinbi-r  iliitt  wiy  chaogc  in  (uty  one  of  ibom 
reimlta  in  some  slleration  in  tlie  kind  or  degree  of  feeling 
sruaaod.  we  becomo  atrougly  tmpreeaed  witli  the  trutli  tliat 
>  '   consetonravu,   duterminod   lui    it   ia  whully   by 

.y  > .  ..It  nature,  atAte,  and  cironniat4Uice»j  M  no  inoiuiuru 
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lodi-od,  tbe  primitive  belief  tbat  redoeai  exists  u  sncli 
out  uf  tbo  mind,  and  tbat  eonnd  poasoesea  apart  from  oof 
■olvra  tb«t  qunliE]-  wbicb  it  bas  to  onr  pcrcupUon,  ia  thas 
rendered  aa  luird  for  tbe  p«ycbologi»t  to  entertain  aa  iu 
oppoeite  ia  bard  to  entertain  for  the  nncnltivated.  After 
krarning  that  when  a  tumbler  is  Btmck  tbe  blow  causes 
in  it  a  change  of  form,  instantly  followed  by  an  oppO- 
lito  cbaogo  of  form,  aAer  which  thcro  recurs  tbo  first 
form,  and  so  on — after  perceiving  tbnt  each  of  thcio  rbyth- 
uical  chan^is  of  form  girea  an  impact  to  subatanccB  in 
ooutact  with  tho  tumbler,  generating  risible  waves  on  the 
surGaco  of  itn  contained  li(|aid,  and  waves  baviug  like  perioda 
in  the  eniTOonding  air — when  it  has  been  proved  to  ua  that 
iho  leeliog  of  tone  results  only  when  such  mocliaitical  osoil> 
lationa  of  tMljacent  mutler  recur  with  a  certain  apeed,  and 
varies  in  qimlily  according  to  tbe  npocd — when,  further,  wo 
find  that  these  mechanical  oeciUaUons  prodnco  this  feeling 
liu]^-  wb'.-ti  tbuy  fall  on  a  [Mrticnlar  structure,  and  that,  when 
they  lall  on  other  stmctorca,  they  prodnco  fi'olinga  of 
blotidly  unlike  kinds ;  wo  become  fully  convinced  that  tlie 
Drtn  of  objective  action  we  call  sound,  has  not  the  abghteet 
iuahip  in  natoro  to  tbo  sensation  of  sound  which  it  utoubm 
UK.  Similarly  with  undulalious  of  tbe  etbcrial  medium. 
ibiU  we  know  bfat  and  light  to  bo  nearly -allit^^d  forms 
of  inaenaible  motion^  which  may  arise  by  tiwosformatioq  of 
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nmsible  motion  and  may  be  K-trAaafbrmfld  into  tt,  we  i 
coBviaocd  tbot  luaODg  tho  outer  actiotia  which  aroose  i&  tua 
Uio  feelings  of  light,  heat,  and  Bonsiblo  motion,  there  caa  be 
no  such  iotriuHic  (liiTcreQCCS  wa  nxaong  the  feolings  we  know 
hy  thi?3e  namee;  and  that  hence  thcae  feolings  cannot  be 
like  tbem.  There  follows  imvUtibly  the  coocloaion  thai 
the  laino  holds  of  ta«ti»  and  sinvll»^Uuit  a  bitter  ftavoor 
imfdioa  in  thi»  subntance  jielding  it  nothing  liko  what  wa 
(nil  bittemesa,  and  that  there  is  no  intriuaio  gweetJUiM  iu 
the  exhaled  matter  wbidt  we  distinj^uish  oa  a  sweet  o<Iour ; 
but  that,  ill  those  nues  as  in  tho  others,  tho  objective  actinu 
which  K<^tM  np  tho  subjoctive  stoto,  no  more  rosomblee  it 
than  iha  pressure  wbicfa  morce  tho  trigger  of  a  gun  reeom- 
bles  the  explosion  which  follows. 

Finally,  the  induction  exttrndii  itself  to  tlie  sensatiou  of 
twiBioQ  and  pressuro  which  we  ascribe  to  mechanical  force, 
ordinanly  so-called.  Tbo  same  weight  produces  one  kind 
of  fbcling  when  it  rests  on  •  passire  portion  of  tho  body, 
■nd  anotlior  kind  of  feeling  whiai  supported  at  the  r&d  of 
tho  ontstrotchcd  arm.  Or,  to  take  a  bettx'r  case— if,  ona 
baud  being  cqMmed  out  on  the  table,  a  knuckle  of  the  other 
hnad  ia  thrust  down  trith  some  forco  on  the  back  of  it, 
ihero  results  a  scniuUiou  of  patn  in  the  back  of  tbo  hand,  a 
Konsatton  of  prossnre  in  tho  knucklo,  nod  a  tOBsation  of  mns> 
eiibir  tunxion  in  tho  actiro  arm.  Which  of  these  sonsations 
docs  the  mechanical  force  in  action  resemble,  quaUtatirely 
or  qnantitativoly  T  Clearly,  it  cannot  b<i  assimilat<-d  to  on« 
iDOre  than  nnoUur  of  tlu-m ;  and  honco  muHl  in  itwlf  b« 
■ometjuug  alien  fmm,  or  oorvprowintable  by,  any  feeling. 

Thai  we  aro  brought  to  the  conclusion  that  what  wo  aro 
cuosctoas  of  OS  properties  of  matter,  uvea  down  to  ita 
weight  and  resistunco.  are  but  subjectiro  aflbotions  pro' 
dnced  by  objoctivo  agencies  that  Ar«  unknown  and  us- 
knowahto.  All  the  suosationa  produced  in  na  by  enriron- 
ing  tbinga  are  but  symbols  of  actions  out  of  oursolnn,  the, 
natures  of  which  we  cannot  oven  oooceiTO. 
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^  87.  This  coucIuaioQ  fully  barmomsca  with,  and  m  in- 
idovd  All  obvious  ooroUftry  from,  thoM  troths  which  Phjsi- , 
ctlogy  Bup])licfl  rui  dktA  to  Psj'chology.     Lei  un  briefly  Doto  i 
bow  the  stractnral  and  fuactioiul  fncta  »nt  dowii  in  ebo  pre^ 
|r(yJit»(»  part,  yioW  deductively  tho  mferencca  above  reached 
^iduccircly, 

A  aerre  is  a  thrmd  of  uni>tnblo  nitT>oj>cnotis  eub8tnn<!« 

iTiutDiii^  from  periphery  to  oontre  or  fW)iii  ovotro  to  peri- 

pbory,  along  which,  when  oq«  of  ila  «nda  ia  diitturbed, 

in  runs  »  ware  of  molecular  cbango  to  the  other.    The 

^Vrare  of  chnngo  net  up  by  a  pvriphfrml  dittnrbniico  ta  not 

'  like  the  s^^tiou  which  cnoacs  it ;  mid  tho  vmvc«  of  chaogo  mi 

up  in  different  nervea  by  different  peripheral  disturbanoM 

Itarenosnch  atUiltcDCSBea  as  hare  the  diflturbancra  Ihrm- 

•eIrM.     Hnuco  bviDg  obligt-d  to  cnnclade  that  Hie  kind  of 

feeling  depends  either  on  the  chanu^lcr  of  the  norvO'Ccntru, 

or  OD    the    way  in   which    tho    motomlar   dielarbanco   is 

^brought  to  the  uerre^centro,  or  <m  boili ;  it  bocomoH  iaoon- 

iinblu  that  any  reeembhinoe  exists  between  the  anbjeotive 

eSect  and  lliat  objoctire  caase  which  arousm  it  throagh  th^i 

'  intenncrliaiicia  of  changLts  rvsembling  neither. 

Similarly  with  tho  qoantitntira  rnriaticns.  Sertng,  as  wo 
3id,  thftt  OTi-ry  nerroaa  disturbance  propagattxl  from  peri- 
phery to  contro  undirrgooe  a  maltiplication,  tho  dogreo  of 
which  d(<p<md)t  primarily  oo  the  punicnkr  multiplying 
atructun-s  pnased  through,  and  sccoudarily  on  the  ohangcnblc 
iIiyaiologiL-nl  conditions  which  facoor  or  hinder  the  multipb- 
iiju;  it  18  ch-ar  that,  if  what  on  its  physical  side  is  a 
central  nerrouA  diKtiirltanco,  is  on  it«  psychical  aido  a  fooKng, 
csnudt  be  cmiHtitnt  proportions  hotwacn  fv^lingH  and 
vuvironing  Blimtili  to  which  they  answer.  QuauUia. 
ively  ax  well  us  qnnliutlivi'ly,  focliug  innst  bo  rttUtive  to  tho 
ture  and  st^to  of  Uio  •ubjucli 

}  88.     Bat  iww  lot  ns  not  overlook  an  all-important  ini* 
pHcation  vorjr  genunUy  orerlookod,  and  thu  ovurlooking  of 
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irliich  leads  to  elaborate  systems  of  errooeooa  infenmoes  of 
very  romnikablo,  not  to  eay  aaloDiBbtag,  kioda. 

All  Uie  foregoing  argmneuta,  and  all  ftrguments  of  kindrod 
natures,  set  out  hy  assuming  objective  edstenoe.  Kot  a  step 
can  bu  talcon  towards  tbo  tratli  tlutt  oar  state*  of  conscioofi- 
noiiH  arc  the  only  Uunga  we  can  know,  without  tacitly  or 
ftvowedlj  pottnluting  an  ankoown  something  beyond  tma- 
scioosness.  The  proposition  that  whatevor  wo  fool  baa  ao 
existence  which  is  relatire  to  ounolvcs  only,  oaoaot  bo 
proved,  nay  cannot  oven  bo  intelUgibly  exprcMod,  without 
aascrling,  diructly  or  by  itnpUcation,  an  external  ezintunco 
which  is  not  rolative  to  ourstilroa.  When  it  is  arguod  that 
wiutt  we  are  consciona  of  us  sound  has  no  objective  reality 
•a  snch,  since  its  antoOL-dunt  is  also  tho  BnUtci>dQnt  to  what 
wo  are  conscious  of  ns  jar,  and  that  tho  two  oonst^aentiii, 
being  nnliko  one  anoUier,  cannot  bo  respectively  hko  their 
oonunon  antecedent ;  the  Tolidity  of  tho  arguinonl  depcnda 
wholly  ou  the  existonco  of  tho  common  antvccdunt  as  somi^ 
thing  that  has  roumiucd  unchanged  white  oou^ousoosi 
haa  bcvn  clianging.  If,  after  finding  that  the  sanw  tepid 
water  inay  feel  warm  to  odo  band  and  cold  to  the  other, 
it  is  inferred  that  warmth  is  rclativv  U>  our  own  uataro  and 
our  own  state  j  the  inference  is  valid  only  auppoain/^  the 
activity  to  which  tbuse  diffirrvnt  HCnaiitious  are  rcfcmtd,  iii 
an  activity  out  of  ourselves  which  has  not  boon  DiodlBod 
by  OUT  own  aotivities. 

One  of  two  things  most  be  asserted ; — Eilhier  Um) 
ccdcDta  of  each  feeling,  or  stato  of  conitotousnefta,  ezbt  only 
as  previous  feelings  or  states  of  oonsciouiui^sH  j  or  viae  they, 
or  some  of  them,  exist  apart  from,  or  tiidepvnduntly  of,  ooo> 
loionsnesa.  If  the  finl  is  asserted,  thi-n  the  proof  that  what, 
over  we  feel  exists  tvlativcly  to  ouraolves  ouly,  bM-omes 
doobly  incsuingless.  To  say  that  a  scuiuttiou  of  sound  and 
a  eeosation  of  jur  cannot  Iw  rcHpn-tivcly  liki'  thitir  commuti 
anteoodunb  bocauso  Ihvy  are  nut  liko  one  anotbcfj  is  »n 
vDipty  proposition ;  since  the  two  ftxihugs  of  nound  and  jar 
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Dnrer  have  it  cominoti  nnt4Wctlont  in  <:oiiNCK>aiint>a3.  Tho 
combination  of  feetinga  Utat  is  followed  hy  tlie  ^lin^ 
of  jar,  ifl  nt<Tx>r  ttio  sano  oa  tho  combinittioD  of  foolings , 
that  ia  fi'lloM-cd  by  tho  feeling  of  aourid ;  nnd  broco, ' 
nob  hsnnff  a  comuion  nntecfdrat,  it  cannot  be  argued 
(bat  thoj  arc  nnliko  it.  Mon'ovor,  if  by  iui(«ccM]oi)t  is 
meant  coiutont  or  onifonn  antecedent  (and  any  other 
mcwning  ta  anicida]]  tlicn  tho  proposition  that  the  aat«> 
cedent  of  sound  exists  only  in  conscioosness,  ift  abso- 
Intely  irreconcilable  inth  tho  foot  that  th«  CeoUngf  of 
Mound  oflcti  abruptly  bn'oks  in  upon  the  scrii-a  of  feulinga 
othcTwino  doierniined,  where  nn  antecedent  of  (bo  specified 
Itind  bos  occurred.  Tbo  other  nltematiit>,  (here* 

fore,  that  Uionctivo  nntocodont  of  each  primary  fooling  exists 
ind^-pindontly  of  coliscioDSnC)!*,  (s  the  only  tliinknblo  one. 
Il  tt  llm  onw  itii Illicitly  aBwrtcd  in  the  v(Ty  propoKition 
tbat  feelingA  aro  rolatim  to  our  own  natures ;  and  it  is  taken 
for  gmntctl  in  ererr  step  of  CT«ry  nrguiocnt  by  which  this 
proposition  is  provod. 

Tliua  we  come  once  more  by  another  ronte  to  the  cod> 
ctunion  already  twice  reached.  In  the  first  part  of  Firtt 
Fr'inri},le»,  wbon  treating  of  tho  relativity  of  knowledge,  ib 
was  shown  tliat  tbo  extiitoaco  of  a  non-rclatiTo  is  unaToid- 
ably  aaw^Ttcd  in  eirery  chain  of  reasoning  by  which  n-lativity 
is  proTi-d.  In  the  secoud  part  of  fVrri  Prindylet,  when 
dealing  with  tbo  Data  of  Philoaopby,  it  wofl  shown  that  tbo 
co>existenco  of  subject  and  obJL-ct  is  a  deliverance  of  con- 
acitiQsneEs  which,  talt  iug  prec^-deuce  of  all  analytic  esamioa- 
tkia,  but  subsequently  verified  by  analytic  examination,  is  a 
tnilb  tnitiwcnding  all  others  in  wrtniuty.  And  here  again, 
the  validity  of  tho  conclusion  that  w)>at«ver  we  feel  oxistc 
■s  W9  feel  lb  only  in  ourselres,  we  find  to  depend 
rntiroly  upon  the  po«Ui1»to  that  feelings  have  ontooedontt 
out  of  onrsolvos. 


CHAPTER  IV. 
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(  69.  Tho  mildest  criticiHm  on  this  title  will  probably  be 
(lukt  it  ta  on  awkward  combinatiott  of  words ;  and  an  ooU 
Bpokea  cntio  will  wry  likely  cODdcmti  it  citb<!r  w  non- 
fetiflicia]  or  »s  moanitiffloiui.  NuvcrtbolMS  it  has  n  doflnita 
iDMuiDg  not  properlj  exprowiblo  hj  aiiy  ollior  titlo. 

Hiud  we  foODd  to  be  composed  of  feelings  and  the  relB> 
iion«  botween  feoUogs.  la  tbe  last  cbaptor,  it  wiu  shown 
that  tile  kinds  oad  amounta  of  focJings  ara  dctcrtoiiied  by 
the  natttro  of  Hm  snlyoct— vxist,  as  we  know  them,  only  io 
conacioiiauom,  and  baTO  no  rosemblance  to  thu  agents 
ticyond  consdonanesa  which  csoso  thvni.  And  it  ia  tho 
piirpoAu  of  this  chapter  to  show  that  in  like  mannor  tho 
riirtns  and  drgnjM  of  rolations  botwoon  fceUnga  are  det«r- 
tiiinvd  hy  tho  natnro  of  tho  iubj««t— exist,  as  we  know  them, 
naly  io  oonactoBMneu,  and  no  mors  roHmhIo  the  oounexio&s 
between  ont«r  agvata  than  tho  fo(dingi  tltoy  nnito  resemble 
theae  onter  ageuta. 

Tbe  moat  highly  componnded  rolationa  between  feeU 
inga,  are  those  in  which  they  are  present  to  conscious- 
nesa  Dot  simply  as  oo-existiog  but  as  oo-isiiiting  in  certain 
nlatiro  po«itioua — co-oxisting,  that  ia.  along  with^  many 
«f  thow  iutcrvuutug  and  surronnding  positioas  which 
are  the  unitH  of  our  oomYption  of  6paoo.  The  rvlaliviCy  of 
tbeao  compound  rolAlions  of  Co-oxiatenco,  as  wo  may  call 
them,  must  be  dealt  with  Gtst.    Ailer  thorn  wo  wiU  noaa  to 
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componnil  rolntions  of  Suqooncie,  or  those  in  which 
IwUDga  are  kaoiru  not  aimpljr  hh  liavi'itg  oocnrred  io 
nooesaion,  but  as  occapyin^  oertaiu  poKitious  ia  tho  scrias 
of  (ttat«8  of  conscioumCHs,  betvreoa  which  there  aro  inter' 
vuning  positioDs  occupied  1>y  otbor  states  —  rolationa  of 
,.8e()n«aoe,  that  ia,  in  wliich  Time,  n^ardcd  u  hiving  an 
aeaigoablo  qaanttty,  is  an  clomenb.  We  will  next  ooiLsiclvr 
tiM  eomponiul  rcLaiotui  of  Diflbronce,  or  Chose  in  vliicJi 
bojrood  the  mere  coasciousnciis  of  DifTurenco,  there  is  n 
cousciousaesa  of  the  degree  of  DilTcTeoo^— relations  of 
DiOerence,  that  is,  in  which  tho  related  fee!ing»  are  con 

Eceivfrd  an  diffi-ring  in  strength  by  ossignablo  omooata 
Tbe  relations  of  Co-rxistoncc,  of  Bi-qiivnce,  and  of  Differenoe 
Tonsidcrcil  nuiler  their  simpkist  aitp«ct4  apart  from  quaati 
tative  implication)!,  may  then  occnpy  as. 
f  90.  No  gnnl  cQbrt  of  inm^iiiattoa  u  nMinirod  to  see 
that  UiD  consciousness  of  spaoo  of  throe  dimensions,  constt- 
tatod  of  tntbly-oompounded  rolalions  of  Co-cxiitonoo,  is  s 
:o&Bctoanie«3  that  varies  qaalitatively  according  to  tlio 
utroctnre  of  the  epooica.  lb  needs  but  to  oall  to  mind  how 
greatly  onr  conception  of  tpnco  ut  modified  when  wo  am  in 
a  daric  phwe  of  which  we  know  not  the  bounds,  io  pinxMive 
tliat  thoM  inferior  creatures  which  hare  no  eyes,  ai^d  cannot, 
aawo  do  in  the  dark,  siipplemoDt  present  tactual  experieaoos 
by  romombercd  risns)  experiences,  most  hare  concep- 
tioos  of  space  qnite  nnlilco  in  quality  to  oar  own, 
which  are  abstjacted  ia  bo  largo  a  degree  from  ristud 
ezpenenoM.  !^ot  only  most  the  conficiousness 

of  trebly-oompoanded  relations  of  Co-existence  be  quati* 
tatively  diSerent  in  snch  inferior  creatures,  hot  also  thoM 
of  dnably-oompounded  aiui  ningly-componnded  rehttions  of 
Co-exidtcncv.  A  crenluro  with  eyes  is  capcble  of  having 
■U  Uta  ntlntire  poaitions  constituting  an  area,  impn«itod 
OS  oonscioBSOOvs  with  nppurent  Hiinultnnoity  ;  but  a  creature 
■without  eyea  can  become  conscious  of  thvae  multitudinous 
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rolnttre  positions  wily  tbroagh  oontioaed  tactool  explorn- 
tiont,  presoDting  mntt  of  them  in  distinct  saccc«8Htn.  Aad 
wberoaa  space  of  ono  dimouxioii  iii  kuovraltlit  hy  tlio  mtfinjf 
creetare  aa  a  seemiDglj^inBlantamMus  consciouaness  of  thtt 
rolattTD  positions  of  two  tbnigs  imprcsstnff  it,  ibo  codecious* 
nnsofthcw  rolktiva  positions  in  m  cn-itturo  witbuut  cj-rs 
(nnlms  tlie  things  are  bo  close  as  to  be  touched  at  the  sotoo 
iastut  by  two  parta  of  the  creature's  body)  cannot  ho 
seemingly  inatAntaccous,  but  must  last  tltiring  ihu  »iiprfc4> 
able  period  required  for  mnsrulor  moYCmwit  of  a  Uuib,  or  of 
tlio  body,  from  one  to  the  other.  Of  conrso  inch  qnaliliitire 
difltTcnoea  among  compound  relations  of  Co-exial«uce  aa 
prearnt  to  conacionatioes,  most  bare  connlloss  gradations, 
determined  by  the  perfectioD  of  sight  and  tbo  range  of 
sight.  It    may  bo    added    that  thero   ta  oren  a 

spocioa  of  qunlilatire  rariatioa  that  oc«nra  in  tbo  Name 
oroatnro  using  tho  Mtno  senses.  Take  two  ubjecta  anf- 
flcioDlly  far  apart  to  giw  standing  room  betwe<'n  tboin. 
Having  con toin plated  their  relation  of  position  from  a 
dislanoe,  contemplate  it  afresh  after  having  so  placed  tho 
body  that  one  of  tbem  is  tn  IVoRt  and  one  of  them  is  bohind. 
It  will  be  foand  that  what  is  concuivud  aa  a  sLngk)  r^-l' ' 
in  tho  ouo  case  oan&ot  be  so  conoeircd  in  the  other, 
standing  between  the  two  objecta,  it  is  posaible  to  think  of 
their  rnlntive  positions  only  by  thinkiag  eoccessirely  of  their 
two  relationa  of  position  with  solf.  That   com- 

poond  Tolations  of  Co-cxist«nco  as  ooncoiTod  by  dilferent 
spocios,  Tnry  qnantitatiroly  with  the  stractaroe  of  tho  species, 
Moms,  to  say  tho  least,  very  probablo.  AaimaU  baring 
great  locomotire  powers  are  tiot  Ukely  to  have  the  samo 
ooooeptioni  of  gireo  spacee  aa  aoimals  whose  looomoUve 
powers  aro  very  small.  To  a  oreatura  so  oonatmetod  that  its 
ej[)>eri«ncca  of  the  larger  spaces  aronnd  have  bcvn  gainrKJ 
by  long  and  iitiick  booods,  dtstaaoos  can  auarc«ly  prvnonl 
the  aspucta  tltoy  do  to  a  eroatore  which  traverse*  them  by 
stow  and  uuuiy  etijps. 
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The  dimonidonM  of  ourboduw  and  thu  ^ft«««  umtid  llirougb 
1^  oar  limbS)  wrro  ns  as  sl«adur<:U  of  compttriMHi  wiUi  oa- 
Tinming;  dimonaton^ ;  and  oonoeptiona  of  BmaUoeas  or  Wgc- 
DMarMoltMOordiiig&sUieeoeaviroaiDg  dunensions  are  muoli 
bu  or  macb  greater  tliiui  tlio  orgunic  diinenaioas.  Ilenc«, 
tito  ooDSciotuQcati  of  a  given  relaUon  of  two  po&itioas 
In  BpacSt  mnjit  vtay  qiuuititatiTeljr  wilb  Turiiktioa  cf 
bodily  balk.  Olvnriy,  a  mouiie,  which  haa  to  rua  nuiay 
timeB  iU  own  tength  to  trav-Gree  the  space  wUicb  a  man 
tiRTOnoB  at  a  stride,  cnnnot  havo  the  Hame  coaccption  uf 
this  spAoe  as  a  man.  Quantitotiro  chuagos  in  tbeae  com- 
pound rclattoas  of  Oo^xisteacc  arc  troocablo  \>y  each  person 
in  bis  owa  moatol  histoty,  from  childhood  to  maturity. 
Dietancea  which  Boonii>d  great  to  the  boy  soom  moderate 
to  the  man;  and  baildiiigs  onco  thoi^ht  imposing  in  horght 
and  mass,  dwindle  into  insigni&cauoe. 

The  pbytiological  state  of  the  organism  abo  modiGt'S 
qiuintitalivitly  tliis  form  of  consciousnesa  to  a  oonsiderabU' 
extent.  Ih;  Quincoy,  doecribing  some  of  \m  opiom^dreama, 
Bays  that  "  buildings  and  landscapes  won>  exhibited  in  pro* 
portion!)  ao  Tost  aa  tlio  bo<Iily  eye  is  not  fitted  to  roceive. 
Bpaev  metAled,  and  wiu  amplili<.'d  to  an  extent  of  uua(4erablo 
iullnitjp."  It  19  not  an  uucommon  thing  with  aerrotu 
Hubjpcts  to  have  illusive  perceptions  in  which  the  body 
seoms  enormously  extended :  oTon  to  tho  covering  an  acre 
of  ground. 

K  more  special  modifimtaoii  of  bodily  ttato  also  affects  the 
oonooptton.  Like  all  otJiitr  nervous  Htmcturfi,  tho  norvona 
•tractam  employed  in  tJie  apprehension  of  apnco  have  their 
reoeptivily  temporarily  diminished  byootion.  J^theapproci- 
atkm  of  a  dulicut«  taetu  is  hindered  when  tiio  palate  baa  just 
bvcn  excited  by  a  vety  lirong  taste ;  so  a  anudl  or  moderate 
magnitado  is  nnder-eatimated  when  a  great  magnitude  has 
jaaX-  before  orcupied  the  attention.  Abuitdiugthnt  appeared 
larf!^  when  it  stood  amid  smsllcr  buiMin^,  loece  much  of  itii 
•Miniug  largeness  if  a  fiir  hirger  building  is  erected  close 
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to  It.  Or,  to  bike  iv  better  cuae — vhen  the  San  u  seon  In  tho 
inidst  of  tlio  eky,  witb  noae  bat  ^ront  angnUr  spawn 
beliroen  tt  and  the  horizon,  it  looks  vory  much  len  thma  it 
doGS  when  cloBo  to  the  horizon,  whm«  tho  utgiilnr  Rpaoe  it 
flttbtends  is  oompftrablo  uido  by  sido  with  small  aa^al*r 

Tet  again,  compound  relatiooi  of  Co-oxijitonco  mry  wiA 
the  poflitioQ  of  tlw  observer,  not  only  qtuiDlitAtivcly,  but,  in 
ft  certain  Bcnfio,  qnalitatiroly ;  for  m  only  can  wo  exprMi 
the  tintha  that  nppitrcat  st»  dcpcndii  on  diatouce  Trom  the 
oye,  and  that  apparent  form  changes  irith  every  change  in 
the  point  of  Ti«w.  The  impressions  mado  on  u 

by  two  objects  to  both  of  which  we  ore  close,  are  consider* 
ably  remored  from  one  another  in  conscionsneaa.  But  as 
we  recoda  from  each  tvro  objects,  that  componnd  relation  of 
Oo-cxistcnc»  which  forms  onr  conception  of  their  rdatin 
poeitions,  ditninisbes  qoaotitstively,  aod  at  last  disappears 
altogethar;  tho  t<pro  imprcesio&s  thoy  giro  ns  mngo  into 
ooa.  Tho  faola  that  the  co-ezistont  pORitioon  forming 

ft  oirdo  becomo  to  perception  an  ellipse  when  riewed 
obliqnoly,  and  a  straight  line  when  viewed  edgeways, 
iUostntta  the  tmtli  that  oompound  relations  of  Co-existeooe 
undergo  a  species  of  qoalltatiTe  variation  as  ths  place  of  ths 
percipient  varies.  This  kind  of  variation  is  doubtless  duo 
to  difiuroncca  among  tho  rates  of  qoantitattve  Tftriatiou  of 
the  many  component  relations ;  but  it  is  none  the  loss  to  be 
regarded  as  a  qualitative  variation,  since  diScr^oces  of 
-qoalily  in  ganemd  ore  resohrablo  into  difiijrciiocs  in  tho 
tatios  of  the  co-opernlive  factors. 

We  are  thus  driven  to  the  oonclnsion  that  what  we  con* 
ceive  OS  space- relations,  oonaot  bo,  eilher  in  thoir  naturot  or 
degrees,  like  those  ooannxiouii  among  external  things  to 
which  they  are  doe.  They  change  both  qgalitntirely  and 
qtuintitntivoly  with  the  Btracture,  the  size,  the  state,  and 
0x0  pOBttioD,  of  tliu  jicrcipii-Dt.  And  nhon  wo  see  that  wlwt 
is,   objactirsly    oonsidervd,    the    same  connexion   between 
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tluogs,  Ruty,  u  ■  space-irlnlJoD  id  conscitKiKDCSs,  be  mnglo 
or  donb1« — ■*i}\m  we  remember  tluit,  ao.coKling  us  wo  tars 
Ronr  or  far  off,  it  may  be  too  large  to  be  flimtittaneooal/ 
[M>n:eircd  or  too  email  to  be  perceived  at  all ;  it  becomeB 
impossible  to  Knpposo  uiy  identity  between  tbia  objective 
coBDoxiun  and  »oino  one  of  the  multitudinou  nibjocUve 
rt'lalions  answering  to  it. 

f  91.  Tho  cfntipotjinl  Miitions  «f  Seqoeuce,  or  iliose  in 
wlticli  we  coRceJro  phenomcrna  as  having  occnrred,  not 
•imply  one  oftor  anotber,  bat  aa  occupying  places  in  oon- 
BcknuDC«s  bolwi-en  whicb  tlicro  iiri»  iTitvrrala  aeasorcd  by 
intcrmiing  places,  nnd  fronn  whicb,  by  Al^ttmction,  wo 
dorive  our  conception  of  Time,  do  iiot  at  flnit  iHgbt  appear 
to  Y»ry  qnftlitatively.  Reasona  may,  however,  be  BSHigoed 
fur  snspecliiig  qnalilativo  variationa  in  them. 

Such  qualicntivo  variations  as  probably  occur,  are  deter- 
(niaod  by  d!ir<'mco«  of  specific  structure.  A  stntionnry 
ormtare  without  eye«,  iec«iving  distinct  jien.xalioii»  fVom 
external  objecta  only  by  coatoota  whicb  happen  at  lonfr  and 
irregnlar  intervals,  cannot  have  in  ita  coRsciottsness  any 
couponnd  rcliitions  of  Hcqncnco  saw  Ihoao  arising  from  tfao 
dow  rhythm  of  ita  function*.  Even  in  oorselve*  the  respi- 
tntory  intervaU,  joined Kometimea  with  the  intcrvnla  bctwc-cn 
the  heart's  pulses,  fumuh  part  of  the  matcriab  from  which 
our  conacioQBDcss  of  doration  is  derived ;  and  had  we  ao 
oontinnoiu  perceptions  of  external  chnngm,  and  conse> 
qnontly  no  Ideas  of  them,  them  rhythmical  organio  acUoaa 
would  obvioDily  yield  important  data  for  onr  ooaaoioumcsa 
of  Time :  indeed,  in  the  absence  of  locoiBotive  rhythma,  onr 
Bole  dat&.  Remvmboring  this,  and  remembering  that  the 
Rf*quenea8  with  which  we  are  chiefly  occupied,  and  from 
which  our  conception  of  Time  is  chieily  abHtmeleil,  are  not 
tbaao  Beqnences  derived  from  intornol  sctions,  but  the 
wqaenoee  in  oar  impressions  of  external  actions,  it  will  be 
manifott  that   tliere   is  most  likely  a  marktid  quaiitntivu 
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dilTvroRCO  between  Utnt  undoToloped  boobo  of  dttmtioB 
deriv&d  solely  from  tlie  experieucea  of  inner  clutogvs,  lud 
Uiali  developed  coacefiticn  of  Timo  di?riv'od  m&ial/  from 
oaMr  oliiuigve,  bat  ooncoivod  to  bo  a  form  of  both 
outor   uid    iooor   cliaiigoa.  QuMitiUtiw 

vw-iftUoiu  io  compound  rolatiAna  of  Sequeuc«  aa  exlitinff 
in  (MUHciotisucss,  lira  mauifcstly  caused  by  the  struc- 
tnml  differenoea  whiob  constitute  diffcrencos  of  speotea. 
Stibjo^Ttire  rhythms,  partly  of  tho  vital  fauotioiu  nud  pnrtly 
of  ibo  looomotivo  fuEkctiona,  mark  out  oonscioiuiui** 
into  tolorsbly  regnlnr  intorvaU ;  ihus  jtolding  moMOTM 
betwma  at&tei  of  oonaciousneiia  otherwise  c&usod — stiutdardi 
of  dnmtion.  Ileiice  a  amall  creatare,  in  wliiob  th«M 
rhytbiiu  aro  vory  npid,  mnst  have  a  consciousness  of  a 
givoa  objoclivo  interval  widely  tinliko  tho  rooficioasnesB 
of  it  poNitus.tcd  by  a  largo  auimal,  who.w  rhythms  aro  rola* 
tirely  very  lilonr.  A  ^mit's  wings  mako  tenor  fiiloon  thouaond 
Mrokoa  per  second.  Envh  atroko  impItM  a  sirparate 
ntnroujt  action.  Each  such  ncrrons  action,  or  chaogo 
in  a  an-rouH  centre,  is  pvi<biibly  lu  a[>pre<:iiiblo  by  tho  gnat 
aa  ifl  a  i|uiok  movement  of  bis  arm  by  a  man.  And  if  tilts, 
or  anything  bke  thia,  is  the  fact,  then  Uie  time  oocapi«<l 
by  a  given  oxtornal  cliango,  miMSured  by  many  movwneata 
in  the  ooo  oaM,  most  iMua  mach  longvr  than  it  Hooxna  in 
the  other  oaae,  when  muMnrod  by  %  tingle  movoment. 

How  age  detennines  quontitAtiTO  variations  in  oompoond 
rvUtions  of  Soqueaoe,  is  a  matter  of  common  rvmnrk.  Pro- 
bably theae  ore  in  part  dae  to  diBeraDces  of  siw,  and  coo* 
eomilant  diScrences  in  the  rhythms  of  the  ftmotions,  vital 
and  looomotivo;  it  require*  •  greater  nnmbor  of  a  child'e 
novemonts  than  of  a  man's  movements  to  neuore  •  day, 
liiit  that  tho  clinngo  in  tho  eetimation  of  intervals  is  not 
wholly  thus  caused,  is  manifeet  from  the  loot  that  after 
ttutority  is  n-nolied,  thry,  or  at  any  rato  tho  louger  ouwi, 
conttuou  to  niidcrgo  a  soiimiug  nbbrfTialii>Q.  Mooihs  to  the 
old  man  appear  no  longer  than  wmJcs  to  the  yoang  man. 
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A  ftirf.lior  qoMiuutivu  Toriation,  cwsontially  ftindUr  in 
origa  to  tlut  which  tokos  plitce  wiUi  adrancing  yeMS, 
Mcompiuues  variaCioa  in  exterii&l  otrcumHtaaces,  when  this 
mcreasea  or  decreases  the  number  of  vivid  oxpcrienoes 
within  ft  giren  intonral.  If,  aiW  ft  moDolonoua  lifo,  a 
juuruoy  uC  plussuro  briu^  within  »  vcvk  mnnjr  oxctling 
uovollioti,  the  rumurk  huhitiially  atado  is,  that  it  ati^iiiiii  tar 
nura  thitn  a  wcok  since  homo  icoou  wt:ro  left,  hubiad. 
Kt4d  a  oomporntivoly  moaotoaons  stat«  of  coii!iciouiiiu)t«.i 
appears  long  if  it  is  intense :  instance  the  time  doriuf^  which 
ft  Bevere  pain  is  entlWed ;  or  instance  an  int<-nral  of  iatpikticnb 
expeotfttaon,  the  swmin^  k-nc^th  of  which  is  populirly  tUua. 
tnt«d  by  tho  proverb — "  Tho  n-atchi?d  pot  never  boiU." 

llio  o^tiniation  of  Timo  varies  &l»o  with  tho  oonstitational 
atato.  'WfaatOTcr  exalts  tho  vital  activities,  and  »o  nuilcea 
menial  impressiona  atronj^r,  exaggerates  the  coun'ptiuus  of 
dutatious-  This  is  notably  the  case  in  persons  nudor  tlio 
infloenoe  of  opium.  Detailing  his  experiences  of  tbia  inSu* 
ence,  Do  QoiQCuy  saja  that  ho  sometim^^it  seemed  "  to  have 
lived  for  70  or  100  years  in  one  night  j"  nay,  to  havu  bad 
"  feelings  representative  of  a  milloDQinm  passed  in  that 
time,  or,  however,  of  a  duration  for  beyond  ibe  limits  of 
ftDj  hmnaa  experience." 

One  more  €0080  of  quantitativo  variation  in  the  comciooa- 
o«as  of  n  cptnponnd  relation  of  Sequence,  is  change  of 
position  among  our  experiences.  Intervals  of  I'imo,  like 
tottirvala  of  Spaco,  bccomo  apparently  small  in  proportion 
lo  their  rumotcnesa.  An  ovcoing  spent  at  a  friend's  house, 
Moou  of  considerable  length  when  looked  back  upon  at  the 
tnomeot  of  departure.  'VV'ben  recalled  a  week  after,  it 
subtends  by  no  means  so  great  an  angle  in  CDnsciourafuw ; 
an*l  tho  angle  it  subtends  in  consciouBnosa  when  we  ate 
nniind(.-d  of  it  a  year  after,  is  very  smalt.  There  is  a  con- 
viction that  it  vna  sevcial  hours  long ;  but  when  oontoinphilud 
ii  cannot  Iw  looilo  of  equal  apparent  length  with  the  sevumi 
boura  just   passed,   any   more  than   the  apparvotly<smaU 
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diBtoooo  between  two  olijocts  on  tlio  boriaton,  ciio  bo  mad* 
in  AOtuul  perceptiou  lik«  the  gT<Mtt  interval  which  npppnred 
between  tltcra  when  we  mw  thom  close  at  hand.  In  olhor 
worda,  there  b  a  foreshortening  of  prot^nsivu  tjauititj 
annlogons  to  th«  fbro-ebortraing  of  c-xtvoxivu  quanlitjr; 
whence  it  n»<nlta  that  tlio  intervalii  between  pn8.->iDg  ct- 
periences  begin  to  eeem  less  as  soon  as  they  are  past,  and 
continually  dwindle  as  wo  got  furiher  Jrom  thetn,  nnttl  at 
last  thoir  longtbs  boconiD  inapprtxnabla.  To  this  Uw  of 
neutol  penpi'c-tivfl  It  due  tliu  fact  that,  in  iMtrospoot,  lifo 
fleenu  no  longer  at  forty  than  it  did  at  twenty. 

Henco,  cDncuniung  compoond  rclittions  of  Svcjavnoo,  tm 
concrruiug  oomponnd  rolations  of  Co-<;xt»t«Qi.'«,  wenosl  oaj 
that  probttbly  they  are  sot  qunlitatiTcly  liko  tJM  oomtoxlotM  ' 
to  which  Uicy  answer,  and  certniuly  they  uro  not  qoooti- 
tiitively  like  tJietn.  For  eospecting  that  whaterer 

obje<!tively  originates  our  subjective  conception  of  Tiino,  la 
not  idontical  in  nature  with  itj  we  have  the  reason  thai  Time, 
oonfiidertd  ua  an  abstract  &om  rolations  of  Sc<]neiice,  mast 
prOHont  a  diflbronl  uKpccl  according  to  the  degrc^o  of  its  dta> 
■ooiatloo  from  particolar  sccinenoM.  To  a  lowly-ondowod 
creatnrB,  ooRSoioas  only  of  intenially>tnitiated  changes,  it 
cannot  appear  what  it  does  to  a  croaturo  cbiofly  occupied 
with  ohangn  lluitare  externally  initiated ;  sinoe,  in  tho  last, 
it  it  partially  diaaootated  flrotn  both  ordor*  of  dumges. 
Whence  it  aeema  inlerable  that,  only  partially  disaodatod 
aa  it  ia,  it  cannot  hare  in  conacioosness  tliat  qualitative 
cbaractor  which  absolato  diasociation  would  giro  it,  and 
whidi  wo  mast  snppoao  it  to  hnro  objectively.  And 

that  oompound  relations  of  Se(|nence  as  wo  ooncaiva  tlMns, 
cannot  be  quantitatively  like  the  conooxiou  bnr'Tnd 
oooiciooancBS  to  which  they  refer,  is  prr>ved  by  the  fiict  that 
tlu7  vary  in  thoir  apparent  ti-ngths  with  tho  straoture  of  the 
organism,  with  ttn  vi7.(>,  with  its  ago,  with  its  oonatitutional 
Mate,  with  thu  nninbur  aiid  vivtdseaa  of  tho  imprcaaiou 
itnoeircfi,  and  with  their  rclativo  posittona  in  conscioitsiwaa. 
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Uaoifcally,  aa  no  one  of  Uiese  TanoiutlT-eRtiniated  lenffUit 
eon  be  takoo  as  valid  rather  than  the  others,  it  becomes 
impowiblo  to  HippoM  cqaality  botwcen  an  inbervnl  of  timei 
■a  pnnmt  to  ooQSoioasD««  And  Any  ii«xns  of  chings  whichi 
it  s^bolizea. 

f  92.  Draper  than  tliu  compound  relations  of  Co- 
exiateuco  and  Sv(]acnco,  is  tlio  coinpooad  rclatioo  of 
Difference ;  siaoe,  boaides  being  involved  in  the  conipari»oui 
of  BpAcea  aod  of  timee,  this  ia  involved  in  conipnrJMonii  < 
tlw  Forces  manifested  in  Space  and  Time.  We  may  Btly 
limit  ounvlvos  to  illiutmtions  taken  from  thia  last  class  of 

DBSM. 

Ab  into  a  conception  of  two  thingtt  oo*exiKtiuf;f  at  an 
Bssigfnable  distance  apart,  there  enters   the  oonaciousnew , 
of  many  or  fow  oo-oxiiitin;^  posicions  botwcoa  thorn  |  and  aa 
into  the  conception  of  two  cha&(*cs  separated  by  an  assi^n- 
oblt!  int«^rvHl  of  time,  tlirro  enters  the  cousciousncm  of  maaj' 
or  few  intervening  se(|uent  positions ;  tto  into  the  conccptioaj 
of  two  forces  that  hare  an  assignable   inequality,   there , 
•o  tere  the  consoioasneBs  of  mftny  or  few  dcgroos  of  di  iToninco ; ' 
and  iho  conceived  amount  of  differcnoo  is  determined  by  th*  | 
number  of  tboso  degrees.     What  we  have  here  to  obsow*) 
is,  tliat  oar  conceptions  of  amounts  of  diffei-coce,  so  cuR' 
Btitated,  have  rclnlivitios  uiuiloguas  to  iboso  wbieh  exist  in 
our  conceptions  of  amounts  of  spaces  and  amounts  of  times, 

Thnt  the  compound  rolalion  of  DtSerenoe  variea  qtiulila- 
tivdy  according  to  the  structure  of  the  8|>ecie8,  we  have  no 
distinet  evidence.  But  since  a  compound  relation  of  Dif> 
finvnce  has  to  be  conceivt-d  in  t<.Tras  of  impre««ioui  llmt 
difler ;  and  since  tbo  coucrpLion  of  DifTerenoo  cannot  bu 
dissociated  from  tJio  onler  of  impreesiooa  in  which  it  is 
prcfluntod,  if  thrro  i»  but  one  soch  order  j  it  may  bu  infrrr^-d 
tJiat,  in  piMportion  oa  the  imprci^ions  biH'uuio  more  multl- 
tudiuoua  iii  their  kinds,  the  conception  of  DiiTervnoe 
beootnee  more  iodopcodunt  of  particilar  diObi-eocea;   auil 
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tbnt,  therefore,  in  liigfaer  crMhires  it  Is  not  qnnlltativt^ 
the  Einine  u  in  lower  CTeataTvs. 

That  qnontitative  Tariations  in  tho  concvpHon  sooomiMn^ 
KpL-oifiu  imliktincmcs  of  ttTUCturo,  bccoitun  mimireitt  when  it 
U  rrmembercd  Uiat  a  diiTcrimco  in  foroea  does  or  dooa  not 
give  rise  to  a  difference  in  ft^elings,  accordini*  aa  the  or- 
ganization ifl  or  is  not  highly  rocipiont.  Incident  forcm 
thnt  eeem  alike  to  a  lowly-endowod  orciitnro,  soem  ronHpim- 
ously  niiliko  to  a  crentnro  endowed  with  the  iu>tiw-orgnna 
roquirud  for  appreciitting  thrm.  Whcro  eyee  are  eo  little 
developed  that  approaching  objects  are  recognieod  only  aa 
iotProopting  the  muitihin«,  it  is  ohviun^  tliat  eontniBta  of 
light  niid  Bhado  which  Roenn  marked  to  animals  with  de> 
veloped  eyufl,  an  quite  imperceptible.  Simihirly  amongf 
highly  •en  do  wed  animals  of  diverse  kinds.  Between  odours 
both  of  which  produce  in  a  man  no  improesioa  whatever,  a'dog 
perooivcs  differences  of  strength,  probably  of  many  degrees. 
Even  the  Htniiilurat  nnlikonesMa  of  individuals  entail  such 
rcanlta,  A  good  oar  (totecta  Bonral  gradations  betwu-en 
tonoa  whiidi  to  a  bad  sar  aoom  aliko. 

The  bulk  of  the  organism  is  also  a  &ctor  in  mo<Iiftring 
qoantitativdly  tho  rdatioo  of  Differanco.  The  maQifeaba> 
tioDS  of  foroo  betirwo  which  a  creature  can  pereuivo  nn- 
Likenessea,  are  limited  at  Iho  cue  extreme  by  iia  ability  to 
bear  them  and  at  the  other  extreme  by  its  capneity  fur 
being  wnnibly  affoctod  by  them ;  and  its  siae  partly  deier- 
ninoa  thoao  hmiu.  A  grain  and  half-a-grain  are  hanlly 
distiBgtuahablo  by  their  prMsurce  on  the  finger ;  bnt  if  sac* 

Ccossivdy  borne  by  on  animal  not  more  than  a  gmin  in 
bBight,  a  difference  diriiiibiti  into  many  dogrem  wonld 
Donbtlws  be  perceptible  between  thero.  Conveis^y,  a  man 
cannot  percvivo  tho  contraat  in  weiglit  bctWLicn  a  ton  and 
half-A-ton,  for  be  failx  to  put  forUi  a  foroo  autGvicnt  to  lift 
either;  but  it  can  «wircoIy  be  qiieationed  tluit  in  tliooon- 
fcioosness  of  an  elophnnt,  now  loaded  with  one  and  now 
with  the  other,  the  fcciings  prodaoed  woald  have  an  uulikeneu 
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Uint  migbt  be  grailuAtod.  Objccliro  diffetvooes,  all  equal  in 
dogreo,  oro  thtiit  mauifL'iitly  appreciable  by  any  creatnre 
only  wiUiia  a  range  that  ta  really  very  nairow.  KTonv 

over,  it  is  detnoDstrablo  thiU  towanlx  cither  oxtn-mily 
of  this  ruDge,  the  oonccplions  of  l>ifferoDCe  b<!<.'eino 
(jiiJintiliitivfly  tnoro  au<J  more  vague ;  aud  nowltcre 
tlirotigliout  the  nuige  can  there  be  maintained  a  pnraUclism 
bfltwoeo  ibo  coDlrueta  of  inner  feelings  and  the  ceatrosts  of 
ODtor  forom  to  whidi  thtvy  rcfin-.  For  when  a  mosti  ia 
poised  in  the  hand,  certain  nmsclea  are  strained  to  the 
d4^n.<o  roqaircd  to  support  (he  mass  plus  the  arm.     If  the 

^weight  of  tlie  mass  is  small,  the  w«t{^(  of  the  arm  becomes 
the  larger  part  of  the  force  to  be  ootagonized ;  while  if  the 
mosH  is  largo,  tlko  weight  of  the  arm  bccomee  the  ttoullor 
part.     Clearly,  then,  the  eCf[^>rt  put  forth  fur  the  Mipport  of 

,,U)e  arm  being  a  conataut  elcmcul  iu  the  compared  states  of 
iscioasnesa,  most  modify  the  seeming  dilTerence  botwoon 
weights  to  a  different  exioat  according  as  the  abscilote 
Bmooata  of  the  weightit  are  iucn-seed  or  decreased. 

How  Tunottons  of  ooDHlitutionol  state,  whether  detcr- 
minod  by  disorder  or  by  ngc,  a1m>  canao  qannlilativo  vuriii« 
tiOQS  in  the  relations  of  liiil'crence  oa  conceived  by  as,  uoed 
Dot  be  sliuwn  in  duiail.  It  is  obvioas  from  what  has  been 
laid  thnt  all  cxoltiitioiui  and  deprrttxions  of  energy  and  of 
I  IKnsibiltty,  must  alter  the  range  vritbiu  which  difli.<runc(M 
are  appreciable,  and  tonst  modify  the  appreciations  of  them : 
mora  especiully  towards  each  cxtrcmo  of  the  huige. 

We  conclude,  then,  that  the  compound  robttion  of  I>iS^r> 
cooe  08  we  know  it,  is  dependent  on  structure,  on  si«e,  and 
on  constitutional  Hlato.  The  same  objet-tive  diETcrencv  may 
have  no  subjective  difTerence  aiuiwcniig  to  it,  because  the 
forces  between  which  it  ex'ign  ore  either  excessive  or 
delix'tira  in  atuonnt.  Within  tlio  liniita  of  approcialiun,  tlM< 
BoitKi  objitutivc  iliiri-rcnco  may  eoem  great  or  small  ocoording 
to  tUd  percipiotit'it  nature  and  U^nip<»rsry  condition.  And 
as  we  cannot  fix  on  any  one  of  these  relations  in  conscioos* 
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DOM,  rather  than  any  other,  as  like  tho  reality  beyond  coo- 
MdouHnoiu,  wo  niiut  ittfer  tiuA  cbero  is  no  likcnoitii  between 
any  oue  of  them  ruid  the  rMiIity  beyond  couRciousoes!!. 

^  03.  But  now  what  aro  wo  to  say  about  tlio  pore 
rrlationit  of  Co-vxi»t«n«o,  of  ScquMCO,  and  of  Di.Tt-Tt'ncoj 
condidfrrod  apart  from  amonnta  of  Bpnce,  of  Timo,  and  of 
Contrast  1  Can  we  say  tliat  th«  relation  of  Co-vxisteoce, 
Gonccirrd  simply  M  implyin;;  (wo  t^mis  tlint  oxiitt  nt  tho 
Hnmo  tinio,  but  are  not  spooiQcd  in  their  n-latirc  poiiitiona, 
baa  anything  answering  to  it  bi>yond  conscionsnoss  f  Oao 
we  aay  that  ont  of  oarsclrrs  tlicro  la  such  a  thing  as  Suo> 
oosalon,  corrcspomling  to  tlio  conception  wo  have  of  one 
thing  roming  aAor  another,  without  n-fRfnuce  to  tlio  tinut 
lietwoea  them  f  And  can  w«  say  that  what  we  know  as 
Diiforenoe,  apart  from  any  particular  degree  of  it,  haa 
c>bj<>ctiTe  onlikene^  as  ita  cause  f 

Tbo  reply  is  that  wo  cuuoc  fnuno  ideas  of  Co-cxiotvnce, 
of  Sequence,  and  of  DiiTerence,  without  thero  antf-ring  into 
ih«m  ideas  of  quantity.  Tbongli  we  have  examined  apart 
the  compound  n-lntions  of  thMO  orders,  iuto  which  con- 
seiousnesa  of  quantity  avowedly  enters;  and  tiioagh,  in 
aUoro  defining  the  simple  relations  of  these  orders,  the 
arowed  contemplation  of  quantity  ia  excludi^ ;  yet,  OQ 
looking  closely  into  tho  matter,  we  find  that  a  tucit  recog- 
nition of  quantity  is  always  present.  Co>existeaco  cannot  be 
thou(jht  of  tfitboot  some  amoant  of  space.  Scquotice 
OMtnot  be  thought  of  without  some  intervsl  of  time. 
Difiurence  cannot  bo  tlionght  of  wilhont  some  degn>o  of 
contrast.  Hence  wtiat  has  bet^u  said  abovo  rexpccting  UtosD 
nlations  in  their  d(>fiuit<.-ly -compound  forma,  applies  to 
them  mider  llinse  forma  which,  by  a  fiction,  wc  ri'gard  as 
simple.  All  tho  proofs  of  relativity  that  held  wheni  Lbo 
ooneniveil  ({uautities  wero  large,  bold  boweri-r  rnmll  thu 
coaceived  qiuiuliti''H  bL'com<>.  And  as  tho  concrived  qnan- 
tilJQt   cannot  dianppi'«tr  from   can£«toustieea   withoat  the 
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relatmna  tliemselrea  diaappearing,  it  follovn  inoritAlily  Ha/b 
tlie  rclafiritios  bold  of   the  relations  Uiomselvea  in  thtv 
nJtinuiUi  elvmmtii.      Vfit  arc  thus  forci.*d  to  the  conclusioa  * 
th«t  the  reUtiona  of  Co-exialuuce,  of  Sequence,  and  of4 
UiflervQce,  as  we  know  themj  do  not  Qbutio  beyond  cob* 
HCionsnoss. 

Lot  OS  aiiDplify  the  tuatt^  hy  redacinf  dcriratire  reU. 
ttona  to  the  fun J»mc^lal  mktiou ;  and  wo  shall  then  wad 
moro  clearly  the  truth  of   this  apparenUjr-incredible  pro- ' 
poiiitioa. 

Erory  particnlar  relation  of  Co-exiatence  inTolrcs  a  cogni- 
tion of  some  difTercDco  in  the  positions  of  the  ttungii  co-exist-  j 
in^i  resolvable,  nltiinately,  into  diflvTcncoB  of  relative  poai-^ 
tioD  towards  (wlf.      And  difTi^ronccs  of  relative  position  can 
be  known  only  tlirough  diSerencosbctvccn  tbo  states  of  oon-  : 
BcioiUDCsaaccoBipaQying thediacloflnreofthe  pMitioiia.   Hat* 
while  poailions  in  Space,  and  coexisting  objects  occupying 
lliem,  are  known  throctgh  relations  of  DiBcrcnce  botwevn 
the  feelings  accompanying  disclosure  of  them ;   they  aro 
known  through  rchitions  of  Likeness,  in  respect  of  tiwir 
order  of  pre«eolaliou.     Tlie  relation  of  Co-exLitcno<i,  which  j 
is  that  out  of  which  alt  Space-conceptions  am  hui]t>  is  onA  ' 
in  which  neither  term  is   first  or  last :  the  terms  exhibit 
equality  in  their  order — no  difibrcnco  in  their  order. 

Phenomena  ocourring  in  suvccxsion,  h'ku  tlioito  occurring 
•imnltaneonidy,  are  known  as  occupying  different  positions  in 
ooDfL'iuuniess.     lutcrvala  between  them  are  distinguished  bj!  J 
dill'cn'iiCGs  in  thefeelinf^s  that  arise  in  passing  over  the  inteir-* 
'TaU;  andwhorethointervalsoroalikeitheyaro  to  classed  from 
the  alisence  of  such  differonccs.      Bui  while  tbo  rolatiooa  i 
amon^  phenomena  in  Time  are   known  as  auch   or  aochi 
through  conceptions  of  Difference  and  Ko-difference  yielded 
.  oy  comparisons  of  them,  they  are  knowii  tis  alike  in  this, 
'  that  tltuir  terms  are  nneqaal  in  order  of  presentation — differ 
in  their  order.  I 

Thus  all  Spaco-rehitions  and  Timo-roktiona — oU  rulationg 
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of  Co-exiatence  nnd  Sequence,  are  known  tliroueili  nbtiooa 
of  BitTcn-Qco  and  f«o-diflorenc«.  Siijni'iicu  is  Difforonoa  of 
ordvr;  Co-cxUtcnco  is  No-dilTc-ronco  of  or<l(^.  Hcnoo  wo 
bAve  at  taat  to  (IniU  with  Uie  relations  of  DifTi^ronce  mid 
Ko-dificrenoe.  And  onr  entire  consciouaneas  being  bmlt 
np  of  (eolinga  which  pr«s«nt  these  pelationsj  both  in  tJwnu 
B^TM  uid  in  the  svcondiirT  ioclingH  conetitnting  oon»cioiu- 
BOM  of  their  onlrr,  tho  wbolo  qnosttoa  of  the  rolatiritj  of 
reliitiona  ainoug  roolingR  is  rcducihlo  to  the  question  of  the 
relativity  of  tho  raUition  of  UiRweDce.  This  is  roadUy 
dt'tDonalrable. 

Tho  sole  olvinents,  and  the  indtssolnblo  clcinpnts,  of  thtt 
rotation  «re  theno: — A  feeling  of  some  kind;  a  ff-eling 
coining  next  to  it,  which,  bvitig  dtslingaishable  aa 
another  feeling,  proves  itaelf  to  be  not  bomogcnoona  wiUt 
thi<  first ;  ft  feeling  of  shock,  more  or  Iohs  decided,  accom- 
panfing  the  transition.  This  shock,  which  orisoB  from  tho 
diflTorfqiov  of  the  two  feelings,  booomes  tho  mcasaro  of  that 
dllTonmco— cons titu tee  by  its  occorronco  tho  conRciouHnoss 
of  a  Tx-latioD  of  diffcrcnco,  and  by  its  dv^rt-o  the  comtctoni- 
iwn  of  tlio  amount  of  diffvronoo.  Thtit  i»,  tho  rulalioo  of 
I)if)'<<n>noe  as  present  in  consobiiaoess  ia  nothing  more 
than  a  change  in  conscionsness..  How,  tfattn,  can  it 
ruomlilr,  or  bo  in  any  way  akin  to,  ita  souroo  beyond 
con«cioDanesa  T  Hero  aro  two  colonm  which  vtn  call 
uiiliko.  As  they  exi»t  objcctivDly,  tho  two  coluars  aro 
qnito  iudeptiidimt— there  is  nothing  bi'twnrn  them  answer" 
JDg  to  the  olumge  which  results  in  as  from  oontenijiliiling 
first  one  and  then  tbo  other.  Apart  from  onr  conacions. 
DOSS  thoy  are  not  linked  as  aro  tliv  two  fi'«'liiigs  they  pro- 
duoo  ID  us.  I'heir  relation  aa  we  think  it,  beting  nothing 
oIbo  tlian  a  chongo  of  oar  state,  oannot  pOMibly  bn  parallol 
to  anything  butwuvu  tlium,  whoa  they  bavo  both  reinainod 
uncliangod. 

f  M.  It  is  proper  to  point  oat  that  all  these  c<»iolasio04, 
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lown  to  tlie  last  of  them,  are  in  bamiony  with  those  which 
may  bo  directly  dcducod  bam  the  cUta  atipplied  by  Physio* 
logy  to  Psychology. 

Each  fot-llDg  bi-tng  Lho  ooDcnmitcak  of  some  nolecohur 
chiutgo  in  •  portion  of  vciiioular  norvc-inattor ;  oiul  och 
rolnlioii  bfiiiig  the  coiicomitaDt  of  some  ware  of  mokciilu' 
traneformatioa  propagated  along  &  ncrvo'fibre,  or  fibre*, 
firotn  OHO  portion  of  vesicaUr  Qcrvo-ineittor  to  another;  it 
n«alt«,  in  thv  first  pbce,  tbnt  the  various  rcUtJoRS  as 
wo  know  them  are  composed  of  elements  easentinlly  aliko  j 
maA  it  results,  in  the  second  place,  that  not  being  in- 
trinsically different  in  thoir  ultimate  nataree,  they  cannot 
resemble  intrinsindly-dinvmut  object iro  connexions. 

Indeed,  it  needs  but  to  think  for  an  instant  of  a  brain  aa 
a  scat  of  nerroua  discharges,  intermediate  betiroen  actiona  in 
tho  outer  world  and  actions  in  the  world  of  thoagbt,  to  bo 
impressed  with  the  absurdity  of  supposing  that  tho  con- 
Dexiona  among  outer  actions,  alW  being  truLsTerred  through 
themediomof  ner%'ouadL»chargo8,  can  re-appoarin  the  worid 
of  thought  in  tho  forma  they  originully  liod. 


^  9S.  But  hero  let  us  not  omit  to  rocogniae  tho  assiimp- 
tlon  made  throughout,  and  inevitably  made  in  all  ruaHon- 
iti^  used  to  prone  tho  relativity  of  rchttiona,  that  there 
oxiit  beyond  conMcioasneiis,  conditions  of  objoctivo  mani- 
fofitAtion  which  are  symboliised  by  relatitiim  us  wo  concoive 
theru. 

The  very  proposition  that  what  wo  know  aa  a  relation 
ia  i)ual!lntivc!y  and  quant! tat ivvly  determined  by  our  own 
Uatons  and  does  not  resemble  any  order  or  nexus  b<'yoDd 
oouHciouMQiTSK,  implies  tluit  there  exists  some  such  order  or 
nexus  beyond  consoiousDosa ;  and  every  slop  in  every  aiga. 
ment  by  which  this  proposition  is  eauMbhcd,  distinctly 
posits  this  order  or  m-xus,  and  cannot  be  taken  on  any 
other  oondition.  Further,  tho  argument  ussomes,  and  i> 
obliged  to  assume,  fundamental    dilTerences  of  objeoliva 
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ordvr  which  are  symbolixed  by  fondamoDtel  diflfaronMi 
•ultjcctivo  onior. 

For  to  say  (hut  wbftt  we  Icnow  aa  a  relation  between 
pottitioaa  in  Spac«,  cannot  be  like  any  oltjoclivo  qcxur,  aiace 
thi«  relation  of  poiiitionA  as  conccivnd  bjr  uh  rarica  intIo> 
fioiuily,  ia  to  say  tbut  tltere  exiiits  an  ol>Jecti7C  noxas  which 
has  not  varied.  IVo  verdicts  of  consvionsncss  n-epccting 
a  given  magnitude  are  found  to  bo  unlike  nndt^  unliko 
condilionn  of  perception ;  whcsco  it  ia  inftrrre*!  that  neither 
of  tluMn  is  like  tho  magnitDdc.  Dnt  the  inference  is  nonsense 
if  by  this  magnitude  ia  meant  something  in  conKionsnuas, 
inatood  of  aomothing  beyond  comtcmaaDoiui.  Aa  it  waa  boTore 
ahown  in  the  oaae  of  fi-cliuga,  »o  it  might  hero  be  shown  hi 
the  oaae  of  relations  between  feelioga>  the  reasoning  used 
beoomea  bolb  (iilso  in  lU  promiu-s  and  mcaninglcea  in  ita 
oonoluaion.  (>f  coiirso,  chnnj^ing  the  tormi,   tho 

lilco  holds  with  pn-ioda  ofTimo.  Erory  argumonl  proving 
that  our  conceptiooa  of  Time  are  rohitivc,  falls  to  pieora  on 
withdrawing  the  ns.itunption  that  there  exists  some  form  of 
filings  from  which  Time,  as  a  form  of  Thought,  is  dfrivej. 

The-  assumption  of  an  objc^livo  rtource  fur  tho  aubjoctive 
mbitiou  of  UifTeroucQ,  is  iinplii-d  in  the  last  two  aasumptioug. 
If,  as  shown  above,  all  apeciid  cognitions  of  spaces  and 
tamm  inrolro  cognitions  of  difTfreiice^ ;  and  if,  as  shown 
above,  Spa«e  in  gfineml,  which  is  retolvnblo  into  robttiona  | 
of  Co-oxistODce.  aud  Tim*)  in  general,  which  ts  resolvable  into 
relations  of  iSiy)ui>iiop,  arc  avparable  from  one  another  m 
biring  rfspoctivi'ly  coii!ttituU>cI,  the  but  by  dilTcrmKre  of 
orth'r,  and  the  first  by  no^ifTeronoo  of  order;  it  ts  clear  that 
tlie  poAtulatioD  of  objiv;livr;  sonrccii  of  those  subjective  forma, 
impbra  postulation  of  an  obJM:tivo  aoarco  of  UifTentnee. 
Aud  this  poatulaiioD  of  an  obj«!tivo  source  of  Diflt-n-nce, 
oqiiuUy  implied  in  nil  tho  arginncnts  whii-h  pruvtr  tlio 
nlatirity  of  tho  conception  of  DifTi'renco,  has  for  ita  nlti. 
Biato  warrant  tha  dwpoat  aaaignable  warrant — thoPersislence 
ol  Foroo,    Hough  tho  relation  of  DiSerrnce,  oooatitut^,  aa 
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we  tiare  Been,  by  a  change  in  conBciousnesa,  cannot  be 
identified  with  anything  beyond  conscioasn^B ;  yet  that 
there  is  aomething  beyond  conaciongneas  to  which  it  is  dne, 
ia  an  inevitable  conclnsion ;  aince  to  think  otherwise  is  to 
think  of  change  taking  phice  without  an  antecedent. 

More  certain,  then,  than  the  Relativity  of  Kelationa  as 
we  conceive  them,  is  the  existence  of  Non-relative  Forma 
to  which  they  refer ;  since  proof  of  the  first  involves  per> 
petoal  assamption  of  the  last.  There  is  some  ontological 
owIpt  whence  arises  the  phenomenal  order  we  know  b» 
Space ;  there  ia  aome  ontolt^cal  order  whence  arisea  tha 
phenomenal  order  we  know  as  Time ;  and  there  is  some 
nntological  nexas  whence  arises  the  phenomenal  rrjatira  ve 
know  sa  Difierenoe. 


11 


CHAPaXR  T. 


■niB  EEVIVABILItT  OF  FEEUWOfc 


f  Vtl.  A»  was  poinU'd  oat  ia  tho  second  cluiptrr  of 
tbi*  part,  Poolings  udmtt  of  a  dunblo  ctASufintiOD.  On 
gronndi  ot  atracturo  U107  aro  divisiblo  into  tlie  centnllf- 
initiittvd  u<l  thu  poripliornlljr-inituttod ;  wbicb  lost  wo 
nsdiruiblo  into  thoso  which  aro  poriphemlly  initiut«d  by 
ozlonuU  AotioDi  and  thoso  which  are  peripberolly  initiated 
by  itttCTDal  aotioDS.  AaA  on  grounds  of  function  they  are 
divisiblo  l>y  n  line  oroaaing  tlieee  traosverscly,  into  those 
primary  or  vivid  foolinga  produced  by  din?ct  excitations, 
aud  thoso  Kcondary  or  faint  feelings  produced  by  indiraot 
oxdUktiuiia.  The  one  class,  known  aa  aensations,  are  soatfr* 
times  called  prcsentativo  feelings;  and  tlte  other  daaa, 
known  as  ideas  (thoagh  this  word  is  moro  commonly 
applied  to  clitKti'rt  of  thorn),  aro  Homulimes  called  n>-pr4>>j 
Beut4ktive  feeliiigii. 

Thus  far  little  regard  haa  been  paid  to  tlua  grouping  of] 
feoliags  which  has  in  viow  not  diSurence  of  kind  but  diifer- ; 
enoe  of  di-grco.     Though  throughoat  the  last  two  duipton, . 
wo  have  tacitly  rooogniacd  tho  distinction— though,  in  doaUo|f  I 
with  tho  rulativitiM  of  fui'lings  and  of  rvlatioue,  vro  bavej 
bvcn  obligM]  to  tuko  for  granted  on  cslublished  couunxion 
batwont  tho  vivid  feolinga  or  aensattons  directly  prcsiioted. 
tnd  tho  faint  foeUngs  or  ideas  in  which  tbey  are  represented 
yet  no  definite  statements  have  been  made  respecting  tlie 
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rfripendeoce  of  tbc  eooond  class  oa  tho  first*  Horo  «re  bBve 
to  tuquira  how,  wboa  virid  forms  of  fcxtlings  ka?e  been  ex- 
pnricDCcd,  it  happens  thnt  faint  romui  of  feelings  Uko  them 
ftftorwiirds  ftrise.  We  hare  to  inquire  what  determines  this 
revivabtlity — what  conditions  they  are  which  render  the 
revivals  more  or  lus*  distinct.* 

Since  fL-elings  aro  rarely,  or  indeed  never,  revived  aingly 
— cince  the  things  we  remeubcr  are,  as  the  word  implies, 
put  together  out  of  feelings  standing  in  cenain  relations ; 
it  resnltB  that  in  the  iUastralions  to  bo  given  wo  eball  have 
to  deal  more  with  clust«r«  of  revived  fe<'1ingii  than  with 
sdindual  revived  feelings.  But  what  is  alleged  of  tho  first 
'Wwaya  holds  of  tho  last. 

^  97.  Spoaking  generally,  feelings  are  revivable  in  pro> 
portion  as  they  are  relational.  Tbe  peripherally-initiated 
fiwlings  of  ext«raal  origin  are  more  ropFoaontable  Uuin  those 
of  internal  origin;  and  both  of  these  can  be  represented 
witli  greater  laetlity  than  the  centrally-initiated  feelings. 

The  most  highly  rrlationa]  foclings  are  tho  visnal ;  and 
these   arc  of  nil   feelings  the  most  easily   reproduced  in 

rthoQght.    The  reduesi  of  a  soldier's  coat,  the  blao  of  the 
the  whiteness   of  the  snow-covered   ground,  oaa   bo 
revived  ia  conBciousuesa  at  any  momoot  with  scarcely  an 

l,«ffort>  and  with  relativcly-grcut  olearneiui.  The  glare  of  an 
Blectnc  light  may  b«  so  vividly  oonoeived  as  to  prodnoa 
Bomelhing  like  a  sense  of  dazzling.  Ideal  fei^. 

inga  of  sound  arise   before  tho  mind  with  a  facility  and 

fa  stmigtli  almost  as  groat,     Tho  report  of  a  cannon,  tbo 


^  X-Imm  mm  th«  vmd  mtnliRUy  nxher  ihiiu  th*  word  rroorerability', 

llkhMlMiatiiicttovaUainipUMtloai.   To  T«esTcr  uylliiiig  invoIrM 

» volantaf;  act  j  sod  to  call  a  VUag  tt«ovmM»,  U  to  ujr  Ui«t  it  u  mmw- 

llUim  whWi  eu  Iw  i«-olit«la*d  bj  •  VAlnnUrj  Mt.    Bata  gnat  put  of  oar 

I  Vli*I  [nolloc*  viM  wttfauBl  Tolitlo^  and  cfUa  In  «pito  <'(  vulitioa.    Tha 

warl  T«TivaU*  af-plMi  •qokUy  mdl  to  tlw  UmI  (Mtiag*  wbicb  tn  Tolaatarv 

i  Ibow  wbieb  *n  tar«lanUry. 
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blul  of  a  trumpet,  a  gmun,  or  &  hhts,  maf  bo  tina|^<! 
toataQtIy  anil  veiy  distiQctly.  Spuaationii  of  ton 

And  praeeare,  if  hea  representable,  are  represoDtable  rciulil^ 
and  vitb  considenblo  clcarnras.  Tho  softness  and  bartloMa, 
tho  smoothness  and  ro ugliness,  of  diSuroat  soHiioM, 
luivD  tolombly  distJnct  idcnl  forma  tliat  recur  with 
facility.  The  lc89   relational   fwlinpa  cxt«nuilly 

initiated — those  of  taste  and  smt'll — are  Dt-ithtT  so  easily  aor 
M  strongly  rvprodncod.  A  oolonr  or  sound  may  bo  ntnecn- 
bt-rcd  in  on  instant ;  but  A  spcoiGod  flavour  or  odour  »  not 
ao  qtiiclcly  recalled,  aud  the  idcial  feeling  does  not  approai:k 
m  vividneMt  so  nroriy  to  the  real  feeling. 

VTo  pass  to  the  pcripbenlly-initiatod  feeliogs  of  istemal 
origin.  A  particular  mascolar  effort  cannot  be  roprcsentod 
as  rfuioUy  or  as  dtwrly  as  n  partiuiilar  sound  or  colour  j 
■nd  thoDgb  an  intense  poia  saffered  in  a  limb  may  bo  m* 
called  witJi  considsrablo  distinctnca,  it  is  obHcrvablo  that 
tho  ideal  pain  does  not  approach  so  nearly  to  the  real  pain 
AS  does  ft  remembered  scream  to  the  oonscionsQces  of  aa 
aotual  Boream,  or  as  does  the  thought  of  a  flash  of  lightning 
to  the  peroeption  of  a  flash  of  lightning.  When  we 

COmo  to  thoso  ix-ripIifTuIIy-iiiilintcd  fc<-1ings  to  which 
ordtnaiy  states  of  tlin  vificera  givo  rise,  we  liud  the  dcgroo 
of  revivability  veT/ small.  It  is  difficult  to  eall  into  con- 1 
KioBitMM  the  fo<>ling  of  hunger.  To  think  of  the  circam- 
staacM  along  witb  which  hunger  occurs  is  cosy ;  but  after  a 
hearty  moal  it  in  next  to  iuipwsiblo  to  reproeent  any  degree 
of  that  cmving  for  food  whieh  existed  before  the  mesLi 
SiniOarly  with  thirst. 

Of  tho  «intnt1ly<initiatvd  fvolings  or  irmotiotis,  the  like  is  j 
true  in  a  ([ua)ilii-d  sriLie.  Aa  boforo  poinu-d  out,  there 
is  not  biiLwi-vii  ncliinl  aud  idi'ol  emolions  ihu  aunu  sharp 
dirision  as  betwofo  octnul  and  ideal  feelings  of  other  kiuds. 
Emotions  are  excited,  not  by  pb)itical  agencies  themeelvcM 
but  by  Curtain  complex  relations  among  thum,  Hence,  only 
by  rvpresenutionii   of  sncb  complex  relationii    are    ideal 
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nnotiona  aronsfil.  "VVIktii  m  Droanc<l,  liowerer,  tliev  mmj 
rwo  to  any  degree  of  vividneaa,  until  thoy  become  Mtonl 
omotioitn.  But  Iliii  Tad  wbich  wo  liaro  licro  to  noto  ait  con- 
furmiug  to  the  jirinciple  (iin]ictiit4.<d,  is  thftt  no  cmottoa 
nniiot  be  nt  once  rorin-d  in  tbe  tnme  vmy  tbnt  n  fooUng  of 
Bgbtoraoand  no.  It  lit  inipO:*^il>l(!  to  brtn^^  iii^tunUy  into 
conscioosncAS  the  pnsxion  of  niigrr,  or  tlmt  of  joj-,  in  howerer 
faint  a  form.  Rcpresentatioa  of  either  can  be  ocbioved 
only  by  imagining,  and  dwelling  npon,  somo  circiimistancM 
ciilculuU-d  to  produce  it;  nnd  tlii^  tnkos  un  npprccinble 
tJmo. 


(  08.  The  rcTirabtlity  of  pant  feoltngn  varies  inTCTHcly  as 
tbe  riridnesa  of  present  feelings.  This  nntagoniam  holds  to 
B  ccrtiiin  dcgrpe  between  past  and  present  feelings  in  general ; 
bat  it  holds  to  a  much  greater  degree  botwoon  past  sad 
prv-SL'nl  fueling^  belonging  to  tho  same  order. 

Take  first  the  general  antogoniinn.     TSvery  one  knows 

rtliat  when  a  trv-inondous  HOnnd  or  an  n-ftonnding  S{>cctac1o 

kbsorbs  the  attention,  it  ia  next  to  iniposaible  to  think  nf 

anytliing  cl&c — next  to  impoaaible  to  entorlain  irrelevant 

ridcwi.    Indeed,  conscioofincss  sometimes  becomes  so  entirely 

with  tlio  prr'sent  overpowering  impressions  as  to  ox* 

trade  oar  habitual  ideas :  producing  what  we  call  ahsenoo 

of  mind.    Loss  extreme  illnBtrations  are  fnmisbcd  by  the 

int*rrrtptkinH  to  currents  of  voluntary  thonght  that  result 

j|from  violent  painn  or  loud  iKitscs.    And  tliat  the  aliuttlng 

wit  of  primary  feelings  fiicilitatos  tho  reviral  of  secondary 

feelings,  ia  aho  implied  by  tlio  common  habit  of  closing  the 

eyes  wlicn  trying  to  imagine  anything  very  clonrly. 

The  more  special  notagonisms  are  of  considerable  interest. 
Wo  MW  in  a  previous  chapter  tlint  primary  feelings  of 
any  order,  while  tbey  hiivo  much  poww  of  excluding  from 
^oonsciousncss  primary  feelings  of  tho  same  order,  have  less 
rer  of  excluding  from  conscioamoMl  primary  feelings 
of  other  ordera.     Hero  we  hare  to  note,  what  may  be  re- 
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girdod  u  a  ooioli«7,  tW  prinmrr  fedings  of  najr  order  an 
gTMtcr  obctaclefl  to  secondaiy  Iceliii^  of  tli*(  order  than 
they  are  to  Beootularr  f<»Iiags  of  otlisr  ordcn.  Tisoal 
trnprcasioasorgrcaLduainetDMsolferBieBrDrly-appnciablo 
ri'sisisoce  to  the  imagitiatioti  of  aoands — mj  those  fonniog 
ft  nwlodf.  The  rcrini  in  thoaght  of  a  penon  reeopnizod 
yostrrdsj,  is  bat  little  interfered  with  by  the  flavoon  of  tho 
things  we  are  eating.  Nor  do  the  seneotiom  reoeived  from 
objects  held  is  tho  haods,  hinder  us  mach  from  thinking  of 
things  w«  have  seen,  or  liatened  to,  or  tAst«^l,  or  sinck.  But 
the  aoaods  we  aro  hearing  tend  vety  dccidodlv  to  keep  oat 
of  oonscMomcss  oUmt  soands  of  which  we  wUH  to  tbinlc 
Visual  aonaattona  stand  oonsidcrably  in  the  way  of  risaal 
itltoa.  And  there  are  still  more  coniptcooaa  oatagonistna 
between  the  prtmary  feelings  sad  tlie  eecondary  (eolinga 
of  Jowcr  orders. 

the  diSeront  degrees  of  these  antogonisnis  are,  indeed, 
worthy  of  notico ;  since  tliey  admit  of  being  geacraUxed, 
and  aro  not  wiUiont  significance.  The  law  appi'ars  to  be 
tliat  aiDODg  the  most  ntotioDol  feelings,  tho  primary  of  any 
order  rostst  tho  secondary  of  tbo  satno  order  to  the  loasB 
oxtont ;  and  that  the  reatatance  beoomn  more  decided  in 
proportion  as  wo  descend  to  feelings  that  ore  less  and 
loM    relational.  BogiDiiing    witb     the    most 

rotational  feelings,  it  ta  obeerroblo  that  only  bv  a 
very  intcnae  visual  sensation  ara  tho  Jdoox  of  other 
visual  soasatioas  onliroly  excluded.  'Iliua  it  is  impaa* 
biblo  whilo  staring  al  tho  Sun  to  tliink  of  green ;  but  it  is 
quite  poeiible,  or  even  easy,  wliilu  looking  at  a  surloca 
D(>loared  red,  to  think  of  a  patch  of  given  covering  part  of 
its  area ;  and  wo  can,  with  considerable  di»titictiiess,  imagine 
the  claitvrcd  colours  forming  ibo  remembrance  of  any  object, 
whdo  tho  retina  is  receiving  tho  vliutcrcd  ooloum  yielded  by 
aclaol  objoots  quite  difTcreot  from  it.  Of  anditoiy 

iinpreasioDii  tlw  like  may  bo  said.  Loud  aonuds  prvvent  us 
tmm  brioging  the  ideas  of  other  aoonda  into  ooneoioaanoas  | 
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Intioa 


bat  they  most  bo  extremely  lond  to  do  tliis.  And  when 
liiitcning  to  ao  orchestra,  it  will  bo  foand  that  while,  during 
tbe/orff  passaj^,  it  is  difficult  to  itniigiDfi  80in<:  other  musical 
combinatioD  than  that  which  is  IxHiig  board,  it  is  compara- 
tively raaj'  during  the  piano  paflsages.  SJacb  tho 
same  holda  among  feelings  of  toncb.  The  eensstioss  jicKlcd 
by  m  object  hold  loosely,  do  not  pnivent  lu  from  romoiaboriDg 
tlio  •lenMnlioQii  yielded  by  other  quito  difTcrent  objcctii ;  and 
it  is  nuvdral  to  gnup  an  actual  object  very  strongly,  bo  tba( 
tfao  Bensaliona  of  touch,  or  rather  of  pressure,  verge  into 
those  of  pain,  before  remembered  tactnal  feelings  we  quit* 
extruded.  Whoa  wo  como  to  such  companttivcly-unro- 
Intioud  fMlinga  as  the  gustatory  and  ol&ictory,  wo  find  this 
;oo)sm  (iir  toon  marked.  While  tasting  something 
ieeidedly  bitter,  sweetness  caiiuot  be  tliongbt  of:  indeed, 
tiisci's  of  ereu  moderate  intensity  almost  pravtmt  us  from 
imagining  other  tastes.  And  this  SQtagonism  reaches  its 
extreme  among  tha  viscersl  feelings,  whoro,  indeed,  it 
appears  to  bo  absoliito. 

§  99.  Otlun-  things  being  equal,  tho  rcvivability  of  ■ 
feeling  Tories  witli  it«  atrejigtli ;  and  other  things  being 
eijaal,  its  rerivability  varies  with  ibe  namber  of  timos  it  bos 
beoa  repeated  in  experienoe.  The  triteness  of  thcoe  tnttha 
most  Dot  prevent  oa  from  here  briefly  noticing  them. 

Tho  glow  of  a  gorgeous  sunset  continues  to  bo  recallablo 
BDg  after  fjiintly  coloured  scenes  of  tbo  same  date  have 
forgotten.  Tbo  sound  of  a  tnunpci  may  be  mors 
qnickly  and  clearly  imagined  than  that  of  a  bassoon.  It  is 
casiior  to  rommnber  the  taste  of  sometliing  that  is  intensely 
■our  or  sweot  or  bitter  than  tbo  taste  of  something  that  is 
almost  insipid.  And  a  very  scvoro  pain  leaves  a  trace  in 
nemory  whtL-h  lasts  long  after  tbo  tnec*  loft  by  alight 
jca  and  di&comforta  have  disappeared. 
How  repetitions  even  of  fiunt  feelings  produco  great 
nvivability  of  thorn,  wo  aoo  on  comparing  our  domeeti« 
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ex|Krieiboes  with  less  common  experiences.  The  oolonr  of 
tliQ  pnper  in  a  Ircqaentcd  room,  sabdoed  Uiongh  it  i&,  can 
be  rery  distinctly  recallwl.  The  tono  of  a  voice  wliicli  ia 
heard  duily,  may  bo  tboiighl  of  much  tnoro  easily  and  truly 
thtin  th«  tone  of  a  voice,  not  more  marked  in  clinrnctor,  that 
liiut  boon  heard  but  once  or  twice. 

Uut  tJio  other  thinga  which  wo  have  mpposed  to  bo  cqiutl. 
nru  usually  not  e(|Uftl.  Besides  the  pnycbolofficnl  Btat« 
wliichi  an  wo  have  seen,  influences  the  revivAbility,  tltcrd  i* 
the  physiological  state,  which  also  influences  it  in  aerenJ 
ways.     ThcM)  wc  most  now  consider. 

{  100.  The  di'groo  of  rovivability  of  %  fooling  depends  in 
part  on  the  extent  to  which  tho  aorvona  CMratio  canconed 
VTM  cupablo  of  undergoing  mach  nioloculiur  change,  and 
evolving  much  of  the  concomitant  feeling,  when  the  original 
oxcttation  was  rooetvod.  Several  factors  co>opemte  to  doter> 
mine  ita  capability.  A  complete  state  of  repair  ia  one  of 
tliem.  An  active  ciroolation  ia  attotfaer.  A  blood  rich  in 
the  materials  required  for  both  di»int«grotiDD  and  intcgrtw 
tion  is  a  third.  The  rospoctive  share*  of  thewt  Ikctors 
counot  bo  dotenninod ;  for  ibo  three  usually  vary  together. 
But  tlio  iafloeoooB  of  two,  at  least,  may  be  pretty  dont^ 
identified. 

When  the  attention  has  been  long  occnpictl  with  any 
class  of  imprcssionB — when,  that  is  to  say,  the  nervous 
oentroa  ooDoemod  have  been  worn  by  p<>rnstent  action* 
the  impreaaiona  received  cannot  be  recalled  aa  clearly  as 
tboao  reccivi-d  when  thcHO  nervons  ccntras  were  unworn. 
Excluding  cases  in  which  abnormal  excitement  of  the  local 
circulation  fans  been  produced  (coses  to  bo  dealt  with  under 
the  next  bead),  it  ia  a  familiar  fact  tliot  after  nany  hours 
spent  in  listening  to  moaio,  or  in  looking  at  pictures,  tho 
clustered  sunaotiona,  auditory  or  visual,  are  either  not 
rerivable  at  oil,  or  are  less  distJocUy  revivable  than  those 
which  came  first  in  tho  concert  or  the  picture  gallery.    If 
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WR  tnko  longer  porio^  of  oontianed  activity,  broken  tliongti 
tJiey  are  W  ebori  periods  of  reat,  a  like  fact  meets  ns.  Tlie 
oxpanenoe  of  every  tourist  supplies  an  inEtanoc.  Hts  first 
grsnd  mountain-views  ha  can  call  to  mind  moro  olcnrly  thiui 
tJM  eqnal)y<graad  rierm  ho  lind  ofW  Iwiog  among  tJiB 
mountains  for  a  month. 

Thab  feelings  excited  when  the  general  circulation  is  very 
vigorous  an  moro  rovivablo  than  uvual,  is  a  truth  that  may 
be  varionaly  exompUfiixI.  Kvidcnne  w  funilshcd  by  both 
temporary  and  portnanent  cxiiltutions  of  tlta  circnhw 
ttOD.  Impreaaiona  of  trivial  things  in  which  no 

particular  interest  was  taken,  often  aumve  in  memory  when 
impressions  of  much  mora  important  Or  imposing  things 
(ikdeaway;  and,  on  coDsideriDg  the  oirciimstaaccs,  it  will 
frequently  bo  found  thut  such  improRsious  were  roccived 
when  Uio  energies  woro  high — when  exercise,  or  pleasure, 
or  both,  bad  greatly  raised  the  action  of  the  heart.  That  at 
when  strong  emotion  has  cxcitod  the  oirculntton  to  an 
tional  degroo,  tho  clustered  sensationa  yioldod  by 
ndlDg  objects  are  rorirable  with  great  clearness,  oftou 
Doghont  life,  is  a  fact  notioed  by  writers  of  Sction  as  a 
it  of  human  nature.  As  with  these  qoicker 

Ations  of  vascular  activity,  so  with  tho  slower  variatio&s. 
liO  rflccptivity  of  impressions  is  high  during  those  portions 
lifii  tn  which  tho  blood  is  propelled  in  full  and  rapid 
ttfl.  Fcclinga,  peripheral  or  central,  experienced  ia 
yuuth,  arc  long  remembered  ;  and  whilo  tho  vigour  of 
manhood  continues,  tho  sensations  and  enwtiona  leave 
lasting  traces. 

Equally,  or  more,  obrioos  is  tlio  converse  truth,  that  tho 
rirability  of  feelings  cxcitod  during  a  stlito  of  fceblenesa 
eompantively  small.  The  effects  of  depressed  ciroula> 
tion,  whether  produced  by  disorder  or  by  age,  alil^  show 
this.  The  lowered  action  of  tho  heart  wltlch 

accompanies  great  nciroas  prostntion,  has  fse  one  of  i(a 
eflecla  a  marked  decrease  of  receptivity,     lliinga  seen  and 
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swd  had  hemrd  too  forj^ottcn  very  quickly — oftaa  ia  &  few 
days.  Erea  the  InircR'd  viuU  ivokivity  wliicli  wo  know  lut 
grout  fatigue,  is  charaoterixod  by  a  diminished  ret«ntivoneM 
of  impresaioTiK.  When  we  psas  to  that  flaf^Ag 

uf  tlw  oirvuUtion  which  aooompnnieB  tho  d«:Iino  of  lifo, 
Mnudant  eridenoe  meets  ns.  Gmdunlly  u  tho  vigour 
dttCroaKa  there  comes  an  iacrviuiiii^  fnihiro  of  momorf. 
The  experiences  of  a  month  ago,  or  of  ).ytt  week,  or  OJ 
yntarday,  nro  not  rorivablo ;  and  in  the  closing  atogos  of 
dowjr  things  that  were  kwkud  at  and  aouuda  that  wvre  board 
bat  a  few  minutes  ago,  are  foond  to  haro  left  do  traoos. 

There  ia  reason  to  think  that,  independently  of  tho  genera] 
ciroulation,  oxnltatinna  anddeprvasionaof  the  cerebral  circu- 
lation, whothor  Dorninlly  or  abnormally  prodncod,  also  affect 
tho  ilogroc  of  rovivabilily  of  tho  Toolings  experienced. 
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)  101.  All  Uio  circamaUncoa  under  which  an  oxcitatioa 
origlunlly  occurred  being  anppowd  the  eame,  the  degree  of 
rovivability  of  tho  feeling  that  waa  prodaced,  Twioa  with  the 
phyaiologlcal  oooditions  tbat  exiat  whion  tbB  rvrinil  tukes 
pUoe  or  ia  attvmptod.  Other  tilings  eqaal,  a  giron  paat 
futiling  may  be  brongbt  into  conBcioasnees  viTidly,  faintly, 
or  not  at  all,  acoottliug  aa  the  nenroaa  eootrv  concerned  is  or 
i«  nob  well  repuirwl  and  vrall  supplied  with  blood  at  tho 
moment  Uio  romunbranco  is  aoggoated.  Ilie  evideno* 
assignable  in  proof  of  this  proposition  ia  mostly  entangled 
with  that  assigned  iu  proof  of  the  last ;  bat  a  sufGcioacy  of 
it  may  bo  disentangled. 

In  tliitt  stAto  of  high  spirila  which  results  fVom  good 
nutrition  and  ruiswl  eircuhition,  it  is  obMirrable  that  ihu 
monwrius  are  more  distinct  than  usnoL  Ideas  rise  up  iu 
nbuodance  without  eflbrl.  Similarly,  the  vsscubr  exuitc- 
tiient  eauiiod  by  omotioD,  providing  it  does  not  reach  that 
extreme  pitch  at  which  it  proatntos  the  heart,  causes  a 
rash  of  naosiiBlIy  rix-i<l  ideiis— ideas  so  vivid  that  tbey  arc 
■ometitoos,  as  undi^r  gnut  funr,  mistaken  for  realities. 
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How  decreased  feriTability  of  PovliDgs  orijiiuiny  strong, 
goes  nlon^  irith  onfcol>ll^4i  circulation,  i«»  exemplified  ia 
(hose  oxluiaBb'd  by  long  illacsw^.  Highly  ncrroiu  snh- 
jectfl,  too,  in  whom  the  action  oftbe  heart  is  greatly  lowered, 
habitnally  ooicplam  orio39  of  memory  and  inability  to  think 
— ^ymptoroa  which  dtmiDish  as  fast  as  the  nnliirnl  mto  ot> 
cirotilation  is  regained.  It  is,  howoror,  io  old  ng 

that  the  relation  between  failure  of  circulation  and  deer 
revivability  of  feelings  which  wcro  clGciontly  impressed,  if 
most  familiar.     Tbo  power  to  rccitU  ezperiecces  received 
during  adalt  uid  declining  life,  when  the  vital  energies  were 
flagging,  is  the  Gr.it  to  diaAppear ;   and  presently  oxpcrienooaj 
received  daring  early  lito,  whon  the  vital  onorigios  were  htgh/^ 
oc*m  to  bo  distinctly  rovivabio. 

It  may  bo  well  to  add  tliat  varintions  of  local  oirculotioQ,, 
OS  woll  oa  of  goocml  drcttlution,  oflbob  (he  ability  to  roviv 
feelings.     The  illniiions  of  delirium  exemplify  the  extr 
vi»idni!S3  to  which  revived  feelinpa  may  riao  when  the  care*' 
bml  circulation  is  excessive;  and  the  loss  of  conscioiuiioss 
Mnscd  bycurobnd  anfemi&cxompli6c8  tbo  converse rosnlt. 


§  102.  or  coarso  qnalit^  as  well  as  qoantily  of  blood  is 
a  &ctor,  modifyinit  alike  the  atrougth  with  which  an  im* 
pression  ia  retained  and  the  facility  with  which  it  can  be 
reoalled.  The  tnBnence  of  this  factor  hiis  doabtlosa  a  altaro 
in  proda<nng  eomo  of  Iho  oE^ts  above  ascribed  to  vnriatiomi 
of  circulation;  for  quality  of  blood  gcnondly  rises  and  fai 
along  with  the  nguur  of  its  propnUion.  Abnormal  devia^ 
taona,  however,  show  ns  that  quality  haa  its  separate  effects. 

When  the  circalatioa  haa   been  artificially  exulted  bj 
Btimubnts,  there  is  an  easy  and  rapid  carrcnt  of  thoughts/ 
showing  itadf  in  what  wo  describe  as   unusual  brilliancy. 
And  when  the  exaltation  ia  produced  by  certain  drugs, 
opium  and  hashish,  the  revived  impresstonx  of  things  seen'' 
and  lieanl,  approach  in  vividness  to  the  original  impresaiona. 

VTe  luTO  another  ehias  of  examples  in  insane  peoplsi 
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TW  n  tben  tb«n  bs  MMB  Ma*  abMraiil  qnStr  of  blood, 
it  DOW  a  gBkonllT-tmetini  opiaian;  iBd  to  this  •boomal 
qalily  ■■  Mcnbod  ibot  oado*  vrndaaH  of  tbs  nfmaealativ* 
fcilipgi  wbieh  owM*  •  coafeiion  of  t^em  with  pnasDlktim 


Tbeae  exttenio  eaaea  wamat  as  nieapposiag  tbat  tbera 
HBBtiBorTaratiau  to  tfaa  nrrirability  of  fec^gs,  •ooook 
panjriii^  Aom  miliar  wrialioM  in  Um  qnlity  of  the  Uood 
■tfaich  are  ouuml  bjr  diffiireiiees  ia  tlie  actintiee  of  tb» 
■ad  iiSanaam  in  tho  taffUm  td  Sooi  and  ozjrgeo. 


{  108.  Tbe  conayindgoea  of  tbM»  imwmi  i  pott^riori 
eoBictnsMiu  with  the  h  priori  conclttsioiu  deriTable  from  tlia 
data  of  Pitycbolog^,  must  be  aotioed, 

^e  (act  that  leeliogs  of  any  order  tend  to  excladfi  tdoaa 
of  the  aatoB  order  moro  tliaa  they  do  ideas  of  other  ordon, 
is  to  be  expected  if  particular  bandJos  of  nerre-fibrH 
and  grotips  of  twrte^rcsiclefl  are  tJie  agents  of  partioolar 
afdera  of  feelings ;  fix-,  taanifestly,  vhan  the  straotores  coo- 
ocraed  ore  tmdergoing  tlwee  molooolar  disogGs  which  hare 
Tirid  foclings  for  tbcir  corrvlstires,  other  molucalar  cbaogos, 
wlttcb  have  iaiut  foeUng  for  thetr  oorreUtives,  moat  be  greatly 
obacored.  lloreover,  we  tnajr  see  why  thia  exdatioa  is  mora 
Btiiagmt  amODg  the  nareladonal  orders  offeelinga  thanataong 
Uw  teUtiooal  ordrrs  of  fodiogs;  since,  in  prc^xirtion  as  an 
order  of  feelings  is  ralatJODsl,  it  matt  bare  a  complex  nervoBS 
ovntre,  and  in  proportion  as  a  nerTooa  centre  becomes 
compUix,  it  bocomes  easy  lor  one  p«u-t  of  ik  to  ba  occo- 
pied  in  one  way  while  aooUier  part  of  it  ts  occupied  in 
■not Iter  way. 

That  strong  eovirooing  aotioiia  gaoerate  fixlhigs  which 
an  more  distinctly  rcvirable  than  those  genarotad  by  wvolc 
oovirouiDg  BctioDS,  is  also  a  fact  inferable  fVom  physiological 
premises.  For  as  strong  onnroaing  actions  prodooe  strong 
nervous  discharges  and  great  amoD&ts  of  those  central 
molecular  changes  of  which  feeliugs  ore  iho  oorrvlativeSj  it 
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is  obviona  thflt  they  must  produce  in  higli  degrees  those 
Btrnctnral  chsagea,  whatever  they  may  be,  to  which  (he 
revivability  of  the  feelings  is  due. 

Similarly,  it  follows  that  those  exaltations  of  vital  activity 
which  facilitate  snch  stnictiiral  changes,  and  aid  the  rapid 
nutrition  which  perpetually  prepares  the  parts  for  them, 
most  conduce  to  the  revirability  of  the  feelings  experienced ; 
while  depression  of  ths  eaergies  must  do  the  rsrerae. 


UHAPTFB  VL 


nt  UKriTAmtlTT  07  BELATIOSS   BCnCBKS  FEKUSaS. 


}  101.  Macli  that  was  said  in  tho  but  cbftpter  in  illuatnk- 
tiOB  of  tho  proppsitioiis  it  seta  forth,  sorres  to  iIlastFat«  the 
pusllul  propositions  to  be  set  forth  in  this  chapter.  Mind 
bmtig  composed  of  feeling  and  reUtiona  betwoon  feelings, 
•nd  eriTT  mental  act  involving  both  kinds  of  coinpODontM,  it 
happens  that,  in  exempli  Tying  the  rerimbilit;  of  foelings  u 
modified  by  various  couditioua,  there  has  been  exemplified 
also  the  revivability  of  relations  betwoon  feelings. 

KcvcrthcloEs,  thoT«  ronuiin  to  bo  enunciated  truths  whiob 
in  the  hut  chapter  wcro  but  tnoitly  implied,  and  other  truths 
that  wcro  not  even  remotely  indicated.  For  though  rovivml 
of  a  fceltDg  involves  revival  of  the  relations  in  which  it  was 
originally  experienced;  and  thoogb  revival  of  a  clnstcr  of 
feelings,  constituting  an  ordinary  idea,  involvos  rovival  of  • 
vrhok-  plcxns  of  rclationa  in  which  tlio  feelings  atood  to  ono 
another }  there  ia  not  involved  in  the  recognition  of  (lit^ao 
facta,  the  further  fact  that  roUtions  may  be  in  grcAb  measura 
partc-d  from  the  rolabod  footings  and  revived  by  tbcmaolron. 
Sloes  quit«  diflercnt  pain  of  impressions  may  stand  to 
oao  aoolhor  tn  the  same  roUtion  of  oo-cxistenoo ;  and  sinco 
a  sequence  may  bold  together  irapresaions  now  of  this  order 
and  BOW  of  that ;  and  since  differences  tho  same  in  degree 
may  be  presented  here  by  impressioas  of  one  spooios  and 
bnro  by  imprcasnna  of  another  j  it  resnlta  that  rcUtions  uf 
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(Jo-exiaUtnce,  of  Sequence,  and  of  Difforcnc©,  come  lo  bo 
■ep«nble  from  particuliir  pairs  of  impreuioas,  and  acqoire 
A  {iion-iadupeQdonco.  Thoir  iadcpt-ndeace  oever  becomes 
eompleto ;  for  n  n-littioa  caniiol  be  coaceired  without  two 
ro]ftt6d  Cerma.  But  being  commoD  to  terms  of  nil  ordi'rs, 
&ef  come  to  be  conceived  apart  from  tcmu  of  any  portioalar 
order— can  hare  their  terms  ohnoged  in  conticionsDesa  with- 
oat  being  themselves  chitnged;  and  thus  gain  »  kind  of 
nmvability  no  far  indepcndeot  of  any  particular  t«rms,  as 
to  have  an  illuaire  appoarance  of  boing  independent  of  aU 
terms. 

What  we  bavoTier*  to  do,  tlieo,  is  to  consider  tlie  reviva- 
bility  of  relations  as  dissociated  little  or  much  from  related 
foeling*.  Thongh  the  several  forms  of  thought  under  which 
CHir  foclinga  are  preaentod  and  re-prcsentcd  cannot  exist 
without  some  contents,  yet  thoir  contents  may  be  in  great 
part  extruded;  and  we  have  to  observe  bow  tbeso  com- 
psAtavely  empty  forms  comport  themselves  in  res)>(>ct  of 
their  rorivabililioa,  aa  influenced  by  psychological  and  physto- 
logical  conditions. 

(  105.  Belations  in  general  are  more  reviviible  than  feel- 
ings in  general.  Whether  it  be  a  oomponnd  relation  of  Co« 
axistOQce,  oracomponnd  relation  of  Sequence,  or  a  com- 
pound relation  of  DiS'crence,  we  shall  find  that  tho  rela- 
tion is  more  distinctly  represoutablc,  and  more  enduring  in 
memori',  than  nru  its  terms. 

Naturnlly,  this  truth  is  the  least  conspicuous  among  tbo 
moat  relational  feelings,  since  these  being  highly  rorirablo, 
there  is  a  comparatively  small  margin  for  differvnco  between 
tlieir  rovivability  and  tJtat  of  the  relations  between  tbera. 
sun  the  dilTorenoo  may  even  here  be  perceived.  If  wo 
recall  a  room  fix^quented  in  childhood,  the  relative  posi- 
tions of  tho  door,  the  windonrs,  the  Greplnce,  ariso  in 
oooscioosncss  instantly :  we  may  or  may  not  think  of 
BOoie  of  the  colour*,  bnt  if  we  do,  it  u  by  a  snosoquont 
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act.  Slmnkrl^  witb  tiiB  toctaftUy-diaeloMd  oo- 

<!xi9teitt  impreesionfl  which  we  n>inember  as  a  kaifb-haoJIe. 
Tbe  oombiimtion  of  tfapso  constituting  th«  coDCoptioo  of  its 
s1ia|M>,  recurs  moro  readily  in  thought  Hum  do«s  th«  piuv 
(jcaW  intensity  of  aay  ono  of  the  pressures,  or  tb&D  docv 
the  partioaW  feeling  of  coldnns. 

With  relatioos  of  eeqaence  as  exiiibited  among  the  audi- 
tory feelings,  this  contrast  is  more  decided.  To  brgin  an 
bir  in  tlio  right  key,  most  persons  find  TCry  difiicnU;  with- 
out tho  help  of  oa  inslruinL-nt,  the  firsi  not«  is  ofl«n  wrong 
by  a  third  or  eren  a  liAh.  But  the  duratioa  of  the  first 
note  13  more  nearly  remembered.  Though  the  time  a(  which 
tlie  air  ja  taken  may  differ  somoTChab  from  tho  time  aa 
originally  heard,  it  docs  not  differ  so  much  as  tho  pitch. 
Xt  is  farther  ohservable,  as  ahowbg  tho  aomo  thing,  that 
while  tho  rlij'thm  of  a  melody  may  be  repeats  in  thonght 
with  great  exactni»9,  wo  cannot  delight  ourselves  by  rocall- 
iog  with  the  same  exaotneas  the  rich  timbre  of  the  tonea  iu 
which  w©  heard  th©  melody  rendered. 

When  we  descend  to  the  Icoat  relational  fodings,  the 
greatrr  TcvivAbility  of  relations  than  of  their  tonns  booomai 
rery  manifest.  \^''e  remember  for  a  long  time  with  accn- 
raey  the  spot  in  which  an  acute  pain  wan  fult,  though  the 
pain  itMlf  is  not  reprcMntable  with  anything  like  its  origi- 
nal ftciitencM ;  and  if  the  pain  wna  a  throbbing  one,  we  oan 
nrcall  its  intervals  with  Approximate  corrcctnesa.  Bo, 

too,  is  it  with  the  ci-utrol  feelings.  The  snoce^ion  of 
ocrtnin  strong  emotions  posoed  through  yesterday,  is  cosior 
to  recuU  tlian  the  omotions  thum^olrca.  It  is  the  some  with 
the  relation  of  each  emotion  to  its  antecedents.  Hie  cir- 
onmstanoce  under  which  we  were  angry  may  be  repro<locod 
in  conacionsucsB  instantly  j  but  tho  anger  itself  caimob  be 
reprodnoed  instaally. 

It  is  wortn  oonaideHng  whether  the  possibility  of  ex> 
tended  and  complex  thinking  does  not  in  part  dcpnnd  on 
this  great'T  lorintbility  of  rehttions  than  of  thoir  terms. 
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We  habiUtall/  pmu  in  thought  from  concept  to  concept, 
bricflv  rfCDgnuiQg  the  esaenliAls  of  each — Uie  essential 
rvUt40Us  of  ils  elemcQta  to  one  snother  and  to  other  things. 
If  the  feelings  between  n-hich  all  ihcso  reUtions  exist 
arose  in  connciousncss  with  as  mnch  promptnou  and  ririd* 
nesa,  conscionsneBa  would  bo  bo  encumbcrod  with  mAt«riala 
tint  involved  processes  of  rcssoning  would  be  gre&tly  int*! 
pvdcdt  if  not  proveutcd. 


$  106.  Jls  dillbrent  orders  of  feelings  ore  more  or  losa 
relational,  so,  too,  in  a  sonso,  different  onion  of  rvlationa  oro 
laore  or  lesa  reUtional.  For  jiut  as  some  kinds  of  foolinga 
are  moro  capable  of  ontoring  into  relations  with  one  another 
than  otlu>r  Icinds  an>,  ao  somo  kinda  of  rolatioua  are  more 
oapablo  of  entering  into  ntlationa  with  ono  another  than^ 
other  kinds  are.  Understanding  the  expression  in 
sense,  we  may  say  that  the  moat  relational  of  relationa  am 
tiM»e  of  Co>cxisteQoe.  Co-«xi8t«noe8  may  be  trebly  com- 
poonded,  and  are,  ind«od,  trvbly  oontpoiuidcd  in  most  act 
of  thonght :  improagions  are  presented  and  represented  in 
thoeo  triple  ralatioos  of  position  involved  in  the  conception 
of  place.  Scqaeocos  are  mach  lusi  relational ;  for  tliej  cnu 
enter  into  relation  witti  ono  another  not  in  three  direotioti 
at  once,  bat  only  in  ono  direction.  Succe>ssive  intervals  of 
time  stand  related  to  one  another  as  greater,  or  Ices,  or 
equal ;  and  in  the  bests  and  bers  of  music,  theee  reUttons  of 
equality  and  difftircnco  in  portions  of  time  ore  thomeclvL'S 
compounded  into  other  relations — relations,  however,  which 
ore  esaeotially  serial.  The  least  rolatioDol  of  relations  are 
the  primary  ones — thowofDiOVri-uco;  for  though  these  enter 
into  relations  with  one  aDOthor  whouevor  we  contemplato 
two  diflbreooea  as  equal,  or  more  or  less  unequal,  in  degree, 
yet  (unless  it  be  in  the  hi^^licr  divisions  of  Uathcmalics)  tltoy 
do  not  enter  into  relations  more  compound  thna  Ukwo. 

This  deecriptien  of  the  aoverol  classes  of  relations  «a 
moro  or  Icai  rolationnl,  is  introductory  to  the  fact  here  to 
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ba  set  down,  that  just  aa  the  most  rolotiotial  of  feclinga 
Are  the  most  rcvirablo,  so,  too,  ilto  tho  most  relational  of 
nlaUotu  tho  most  rcrivable.  RoUtioaa  of  Co-cxiatenos, 
wbftluT  -mt  tako  any  particolar  pl4>xu3  of  ihem  oonsti- 
toting  the  peroeptioa  of  a  torn,  or  whether  wo  take  the 
aggregate  of  them  ooastitating  the  ooosciousaess  of  SpaoOf 
irnvn  a  nrivabihty  £ir  exc«eduig  that  of  all  other  ndatioiu. 
VTo  think  of  diitances,  of  directioiu,  of  wae»,  of  slmpea,  of 
anangemcats  among  objects,  with  little  or  no  eSbrt  end 
with  great  deanMsaj  and  these  Tarioasljr^compoonded 
rftatioDs  we  oonoeiTO  as  friuneworks  which  wo  can  imAgioo 
to  bo  occupied  bjr  other  objects,  or  to  b«  nnoocnpiod. 
The  rerivabitity  of  relations  of  Co>exiat«nc«  is,  indeed,  to 
extreme  that  they  cannot  be  wholl;  sappRsaed — an  assest- 
bbgo  of  tbcm  greater  or  less  in  extent,  partljr  oocopied 
and  partly  nnoccapied,  forms  an  inoxtingaiahabte  element 
of  conEcionsness. 

Bvlations  of  Sequence,  Icaa  relaUoDol  than  those  of  Oo- 
wustcnoo,  are  less  rerinbla.  Tbongh  it  is  true  that,  as 
organised  into  the  abstract  oonooption  of  Time,  rvlittionii  of 
Sequenoo  can  no  more  be  wholly  excluded  from  ooD»cioii»- 
ness  than  those  of  Co-existence,  yet,  as  thns  abstneted,  tbey 
do  not  form  so  dominant  an  clement  of  conscionsDess :  the 
integmt4.>d  aggt«gnt«  of  Epaco-rclations  hnbiloally  present  in 
thoagbt,  is  much  larger  and  moch  doaror  than  th«  integ- 
rated oggregita  of  time-rohitioa*.  It  ti  obaenrablo,  too, 
that  particular  spoce-relataoos  are  more  clearly  and  correctly 
representable  than  parUcuI&r  timisrelalions.  We  can  mark 
oBt  with  greater  Bccoracy  the  length  of  an  inch  or  of  afoot, 
than  wo  can  assign  the  length  of  an  interval  as  being  one 
miauto  or  as  being  t«n  minutes. 

Simplo  relations  of  DiOereace  (those  between  feelings) 
are  neitiicr  so  rcedtly  nor  so  accorately  re^'iroble  as  rotations 
of  Difference  between  co-existences  or  between  sequences, 
nor  as  the  rclutioos  of  Co><:xisLenco  and  Seqaence  tbcm< 
Bolrea.    We  con  better  romvmber  the  proportion  betweoi 
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two  lengtlis  which  ire  obsorred  simnltaneonsJy,  ond  eon 
noro  truly  rcprodace  in  thought  the  ratio  betwecD  the 
rhythms  of  mov&menta  in  a  oiacbiite,  thoD  wo  can  recnll  the 
degreeof  contrast  botwocD  two  lights  we  raw  or  two  weights 
we  liflcd ;  and  whi^ro  the  diffMnDnces  are  between  the  oaro- 
lolional  feelings,  aa  tastea,  and  amella,  and  Tisccml 
tjona,  we  can  recall  them  but  ragnely. 

§  107.  Aa  presented  feelings  hinder  the  representation  of 
other  feelings,  bo  do  preecDled  retatiouit  hinder  the  rqirescnt- 
fttina  of  otlior  relations;  but  they  do  this  in  a  smallor 
degree.  It  ia  with  relations,  too,  aa  with  feelings,  that  the 
antagonism  of  tho  presented  to  the  rqiresented  in  more  mani- 
fest between  those  of  the  name  order  than  between  thoae  of 
diSbrent  onlcn.  Omitting  aupcrflnona  iUuatiattons,  we  will 
note  a  few  distinctive  traits  only. 

Aaong  the  moat  relational  relations,  as  among  the  meet 
relntioiial  feelings,  ibe  present  impedes  reniembraitce  of  tlio 
past  in  the  smaUe^it  degree ;  and  among  these,  too,  we  find 
presented  rotations  interfering  in  tho  amidlcat  degree  with 
tba  ropresontation  of  rclationa  of  the  some  order.  Visual 
relotiona,  no  matter  bow  vividly  impressed,  noTer  absolntely 
exclade  from  eonscionsnoss  other  visaal  relations  of  which 
we  chooee  to  think.  We  saw  that  a  very  intense  visual  feel- 
ing temporarily  preronts  us  from  caUtng  to  mind  another 
Tisiml  feeling ;  but  though  it  ia  impossible  to  gaie  at  the  son 
and  think  of  green,  it  is  quite  posHible  to  gaze  at  the  son 
and  think  of  a  equate.  Similarly,  a  trial  will  show  that  it 
while  contemplating  any  scene  we  think  of  some  othersoono, 
wo  recall  the  dintribation  of  ita  ports  more  readily  than  we 
recall  ita  colours. 

Relations  of  Scqnenoc,  much  less  relational  as  they  are, 
show  OS  a  gntabcr  ioterfereaoe  of  the  present  with  remem- 
bnmco  of  tho  post.  Though  white  looking  at  one  shape 
wo  can  easily  think  of  another  qnite  snlike  it,  we  cannot, 
without  difficolty,  if  at  all,  call  to  mind  a  rhythmical  com* 
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UwttKiB  of  iatemls  whollr  diffnvnt  from  snoUwr  to  which 
wo  «n>  HrtOBing~-au»iot  hnag  into  conBctonsBeag  tlwmoiro- 
ment  of  a  nutltxly  ia  {-time  wLild  list«tuii^  to  n  molody  in 
ootatnoo  tinte.  ^V1i«n  the  rhythm  wo  hwr  is  vtirjr  simple, 
M  the  apUah  of  oora  whtlo  rowiiig,  it  is,  indeed,  pos&ible  to 
think  of  MtDe  conplns  rhythm  disagreeing  with  it  caLiroly ; 
but  ooly  tho  diadplin«d  musician  can  attend  at'  oaoe  to  tdooli 
and  ml  rhythnu  that  an  both  complex  and  quite  anliko  one 
anothvr. 

It  ia  obrioas  that  pT««ent(<d  relationa  of  Difference  be- 
twv«>a  simplo  fw'Iinj^,  Stand  very  mot-h  more  in  th«  way  ol 
rrprrtxiiUid  rvlatioQs  of  DiAireoco  bvtwo«Q  umplo  fo 
— «6puoially  whora  th«  dittoNiuoBa  an  between  fediaga 
the  lamo  order. 

^  108.  A  kindred  truth  to  be  hen  noticed  (tho  ooanter-' 
port  to  which  NliDuld  hare  been  notiood  whra  dealing  with 
the  roviYability  of  frolings)  is  that  the  reprpeontation  ol 
aayreUtions  is  huulered  by  the  pmenoe.ia  conseioatii 
of  other  roproaontedrebtions;  and  that  the  hindnuioe,w1) 
otther  great  or  insupemble  if  tho  two  aets  of  n-U(iuna 
aro  of  the  aaaw  order,  is  oompanttrely  small  if  they  ore 
dimntot  oraerSi 

'  llliu  most  rvlotiooal  of  relations  may  bo  eaperposed  ia 
tbonght,  one  eot  upon  another :  wo  can  imagine  the  oat- 
lines  of  a  (aco,  and  thoa,  withont  Uwing  coasotonsaess  of 
it,  may  tnugiuo  a  goomotrical  figure  described  over  the 
same  ▼isnsl  area.  Wo  eannot,  bowerer,  deal  limilsrly  wit 
onlike  seta  of  Bcqaeaoea.  The  rhjrthm  of  some  tnne  whic 
bus  taken  possesaion  of  as,  and  of  which  we  vunly  try  to 
rid  oorsolreB  by  thinking  of  other  thingB,  miiy  be  ofl^otually 
edtpeOod  by  rohoanung  in  thought  another  cunv. 

But  when  tho  relations  ore  of  differvot  ordinv,  thetr  m* 
prcesntaliuns  have  but  little  power  of  mutual  exolnnioav 
We  see  thta  in  the  ease  jnst  referrod  to;  for  the  tune 
peeters  a  koi«pa  running  on  throogt  oonscioosneaa  wUl 
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tni  an  tbinking  of  pUcn,  or  Mtioiis,  or  matters  of  bnsroesa, 
Hcnc«,  too,  retiulCd  tlin  freqacnt  failure  of  tho  receipt  for 
obtaiuing  slocp  whca  i^xcitcd— tlutt  of  oounliu^ ;  for  after 
ft  iltort  timfi  tlio  ooantiug  becoiaea  almost  aatomntio,  and 
is  carried  on  while  coosctoasnesa  ia  atill  cliieflf  occupied  bjr 
llie  exciting  thoughts. 

^  lUd.  From  tlio  mental  oondiUons  that  nffoct  the  re- 
virnbilitj  of  rehilioDa,  we  pass  now  to  the  ph^'sical  condi- 
taona  that  affect  their  rerivability.  As  might  be  expected, 
those  which  bold  with  feelings  hold  also  with  tho  relations 
between  feelings.  It  is  needless  to  trace  out  their  in- 
fln«ooc8  as  fully  as  befurc.  A  single  illustration  of  onob 
will  aufflce. 

Proof  that  relations  ostablisbed  in  oooscionsneas  at  a       b 
time  when  the  nerroos  centres  are  worn  by  long>eoutioued       I 
notion,  hare  a  comparatively  small  rerivabilityj  is  forniahed 
by  the   familiar  experience   that  knowlcdgo  acquired  by 
"cramming"  is  soon   lost.  That  relations  im- 

preaaed  when  the  ctrcoUtion  ts  rtgorotu  are  more  ro- 
virablo  thaa  tfaoso  imprcased  when  the  etrculalion  is 
fooble,  wo  SCO  in  tho  decaying  receptivity  of  age.  Dar- 
ing youth  and  early  manhood,  it  ia  easy  to  recall  the 
varioua  events  on  each  of  the  aoooessire  days  mci'ntly 
poasod,  and  there  is  never  aoy  doubt  what  ia  the  day 
of  tho  month;  but  as  lifo  advaaoea  and  tho  heart's 
action  flags,  tbemt  relations  of  recent  times  aud  actions 
quickly  fiule.  Similarly,  lelationa  impressed  when 

the  circulation  was  strong  and  that  were  once  enoily  recall- 
able, become  diSicuIt  to  recall  when  the  circnUHon  has  been 
rondorod  abnortnally  fcoblc.  Tlius,  it  is  a  common  symptom 
with  nervoos  snbjccto  to  make  mistakes  in  spoiling  quit« 
simple  wonls ;  and  m  RtatM  ot  extmmo  pniftnitiou  aiich 
pAMOns,  as  well  aa  thoAO  greatly  reduced  by  illnees,  forgot 
where  they  are,  and  even  who  they  are. 

QoaUty,  as  well  as  quantity,  of  blood  has  aa  influenoa 
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A  fact  before  r^r>?rred  to  as  tHastralinff  tiw  relatmt^ 
of  relations,  may  hero  bo  ogam  named  u  tHastratiDg 
th»  varintioiu  of  tbcir  rrrimbility  Urns  caused — tbo  fact, 
namul;,  tlutl  Dpium  producoa  intensified  and  exaggemted 
npreeeotalions  of  spaces  aod  tunes. 

§110.  On  comporiog  these  subjectiTo  tratfaswitli  Ac  ob- 
jectiTo  tmths  pnMnt«d  by  tlio  nunroas  sjstem,  ve  may  tnco, 
as  ia  other  owm,  a  gvnotml  congruity. 

That  MJlationi  of  any  order,  presented  or  represented, 
gfreatly  binder,  or  wlioUy  prevent,  the  rcprescntatioD  of  rela- 
tions of  the  Bomo  order,  but  binder  mncb  less,  or  scarcely  at 
nil,  tho  ropresentatioQ  of  reUtions  of  other  orders,  might  b« 
tnf«>rtvd  from  the  data  with  which  we  set  out.  If,  tbrougb 
a  plexus  of  nervc-fibrva,  there  is  propagated  the  particular 
set  of  nervt>a*  discluirgos  wliicb  answers  pbysically  to  what 
is  p^ohiofelly  a  certain  set  of  perceived  or  conceived  reta> 
tions,  an  obataclo  is  th«roby  pat  to  tho  simultaneons  propa- 
gation throagb  them  of  •  diffbrent  aot  of  nervous  disehargos 
answrning  to  a  diflvront  sot  of  ooaceiTod  relations.  Bat  a 
u>pnmto  plexua  of  nerve-fibree,  the  discharges  throngh 
which  a&iwer  to  relatione  of  another  order,  may  be  slmaU 
laneously  excited  without  producing  tho  sano  confusion, 
and  n»y  yield  to  oonsdoosness  its  partiivU^-indrpendcot 
train  of  idooa — partially-indepondont  wo  must  say,  becanto 
the  actions  of  the  two  plexoMs  bitriug  to  be  co-ordinated  at 
some  common  centre  (for  otherwiso  Ui«  cornnpooding  ideaa 
wonld  not  beloii):;  to  one  conscioosnoss)  therv  most  always 
romlt  some  iutcTfL-reDce. 

That  tbo  rcrirability  of  relations  varies  with  the  state  of 
Tvpair  of  the  aervons  ccntrM  and  tba  mpply  of  blood  to 
them,  is  also  a  fbct  hamoniting  with  pbysiologieal  inference. 
For  be  it  high  repftir,  or  mncb  blood,  or  special  quality  of 
blood,  it  is  cleor  tbnt  wbotpvcr  conduces  to  a  powerful 
servDUS  discharge  tbrough  any  plexus  of  nerve-fibres,  tbo 
]»byttca]  changes  in  whidi  answer  to  the  psychical  cbangea 
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^QOWD  as  certain  relations,  must  cause  a  corrosponding 
viridness  of  tlie  relations — most  alike  give  great  clearness 
to  the  conBcionsnesa  of  the  more  familiar  relations  of  the 
clnater,  and  hring  into  conscionsness  those  remoter  and  less 
freqnently-repeated  relations  of  the  cluster  which,  with 
feebler  nerroni  discharges,  would  not  come  into  oonBciona* 
Q9a  at  oil* 


CHAPTER  VH 

TQI    ASSOCIABILiTT    OF    FKELISCS. 

fill.  Tn  procodiag  dinpt«n,  m  good  deal  bu  beea  mid 
by  iniplicntioQ  about  tlu  plwnomenft  tuaollf  treated  under 
the  lii<ttd  of  Auocwtioa.  When  tracing  ont  Uio  composi- 
tion of  ^Uad,  yre  savr  that  feelings  cohere  in  tuUike  d^froet 
in  (lilltTi-ut  tracta  of  oonscioiuness ;  sad  what  wera  thero 
dncribod  as  oobeaioiu  amy  be  oUterwiu  dMcribed  oi  amo> 
ciationH.  Mora  mconilj,  too>  in  tbo  chapter  on  the  BeviT»> 
bility  of  Fcclingd,  much  «w  taoiUy  osacrted  respecting  iho 
Aesooiability  of  Fetilinga ;  aince,  otht>r  things  equal,  niviva- 
bility  varies  as  nssociability. 

Tbo  truths  thus  obserred  from  point*  of  Ttow  alnmdy 
poasod,  we  mnit  norortliBbwH  here  briofiy  gUnoe  at  oTredh 
from  a  more  odfaocrd  point  of  view,  l«fore  we  go  on  to 
oontider  curtain  further  tnitha  covered  by  tho  title  of  this 
chapter. 


112.  Wo  divided  fe«Uoga  into  thv  contnU,  oommooly 
tMBOtiouH,  and  tbo  peripheral,  commonly  called  sensa- 
tioui  i  which  List  wo  m-divided  into  those  intenuilly 
initiated,  which  we  may  conTcnJently  call  onU>-p<'npheral, 
and  those  cxt«»mally  initiated,  or  epi-pt-ripheral.  Of  theso 
three  great  groops  of  feelings  the  first  are  extremely  nnre- 
IntinDalj  the  aocoad  are  somewhat  mora  rclntional ;  and  tho 
tliinl  are  relational  in  a  oomparatireljr  high  degree.    Be> 
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leaning  with  tho  contnil  or  kut  relational  feolings,  whicli 
luire  DO  limitAlious  iu  epaoe  and  nre  but  ngticly  booadud 
in   cimc,   we  fooad  that,    passing  Lhrougli   tbo  eabo-peri- 
phcral  to  the  epi-pcnpheml,  wo  oomo  to  feolings  more  and 
moro  dffinitirly  limik'<l  by  one  anothor  la  space,  or  time,  or  j 
both :   tho  iiliaqieMt  limilALioiu  being  among  tho  feelings  i 
that  are  epi-peripliend  in  the  highest  degroft.    And  along 
with  this  increasing  defi[iit«iit>s3  of  niutuul  limitMioa  we  aawiJ 
that  thoro  goes  an  tacn-jt»inf^  tundt^-acy  to  mutual  ct^ieston. 

This,  tbun,  reprosODtit  the  order  of  associability  of  Hio 
f««liiigs.  The  relitic>tui]  aro  the  mulually-UmiU'd,  which  are 
the  mutnally'OolieroDt,  which  arc  thu  usooiablo.  Feeltnxa 
of  tho  oentml  or  of  tho  onto-pcriphera)  kinds  which  have 
bwn  czporioaced  together  or  in  sucoession,  either  do  not 
rooall  one  another  into  consciousness  at  all  or  do  it  but 
feebly  after  many  n-petitioiu ;  while  feelings  of  the  epi.peri> 
pheral  kind  which  occur  together  or  in  succession  but  a  fiw 
times,  become  linked  in  Ruch  a  way  that  the  vivid  or  the  faint 
form  of  one  arouses  the  faint  forms  of  tlio  rout.*  Indeed 
among  the  auditory  and  visual  feelings,  single  present 
in  serial  or  simultAneous  groups  cause  sach  coonoxions,  tfai 
one  member  of  a  group  being  afterwardu  presented  or  reftre* 
tented,  representations  of  th^  other  members  follow  it,  ofUm 
with  few  or  no  omission*. 

Uanifustly,  ansociability  and  revivability  go  together; 
aince,  on  the  one  hand,  wc  know  feelings  to  bo  associablo  only 
by  the  proved  ability  of  one  to  vmire  another,  and  since,  on 
thD  other  hand,  the  revival  of  any  feeling  is  effected  only 
through   the   intermediation   of  some  feeling  or  ibolin^ 


'  Though  t>  vivid  or  ftuat  uM«od«at  Italing  anklly  briap  bto  cnn- 
wdoanatt  a*  ita  cooatqncnt  «aly  a  Ulal  Mlaft  yH  it  k*  not  Imo,  m 
amiy  mppowd.  th&t  Iha  MOMqaMl  la  novar  •  vlrid  ItUan.  tdMt  i»,  i*| 
Mm*  OMM,  arovM  wawttaia  8*>««l  jn^aaof  oorar  la  my  ani  nptri- 
WM.  I  OMBOt  Uunk  of  Mifaig  •  tlftto  nbbwl  witli  •  drj  •poasn  withoot 
ttuM  niaaing  anM^h  tm»  U«  mom  oold  thriil  tlaat  MtwtUy  MMBf  it  jinh 
Juecm. 
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wiib  wbich  it  is  asaodaUA.  Hcnoe  tb«  oooditUmt  tbat 
CiTOor  rovinliility  u«  tlutw  which  favour  nssocubititj. 
TbMe,  bi>th  p^^'cbologunl  u»d  phj^olo^cal,  luving  ban 
QDomomlod  in  tbe  lut  chapter,  ma;  be  puacd  over.         ^^^ 

^  113.  Therp  H-tnwns  to  be  here  eocsaered  tho  ullimst^^ 
bw  to  which  Uk<  uisuciiUioQ  of  feelings  coafonns.  Luivinjj 
otit  all  Hut  viu-iabls  cnnoomttaDts  of  aojr  simplo  nMOciatiott, 
thun'  iipc  two  TOU9taat  elomcaU  diiwrtly  prouaud  by  il — 
thfl  fvolings  utd  Uio  tvlatioos  botwem  them ;  and  two  ood< 
•Uwl  oloutonta  inclirootljr  implied  by  it — prerioasly-exiwrl- 
OD»d  similar  liMliiigs  and  provioasly^xpcrivaood  stmikr 
Mlatiooa.  HsBOO,  nepootiag  the  Btmctare  of  tho  antam 
duftca-,tb«r«  arises  tho  qooBtioo — Which  are  th«  primary  or 
original  coiitirxioas  niid  which  nro  the  soeondaty  or  derinw 
tive  oonoexiooaF    For,  to  oio  «  symbolic  iiliutration,  it  may 

happen  that  in  the  coherent  dostor    |   i    the  elements  «,  i, 

nppnrvntly  held  together  by  eomo  botid,are  not  thomselres 
connedrd  nt  all,  but  an>  kept  in  juxtaposition  by  thv  litilu 
whioh  hold  them  rmpootivoly  to  tho  ouaplud  olomcnts  c-4. 
Lot  iw  atote  tho  matter  more  speeiSoalty. 

The  cDOMiioiisncss  of  two  feelings  presented  together,  or 
ouojoBtnnor  tho  other,  implies,  Qrai,  the  oonsoionsDoss  of 
each  fooling  as  aaoh  or  such — implioa  rooogoilioa  of  it  as 
like,  in  eoiuo  or  all  of  its  oharactwv,  to  a  fooling  pn^vioosly 
exportp&nod.  Eroa  witcro  one  of  the  two  GMiliags  (say  tfao 
tasto  of  a  DOW  wino  or  of  a  now  drug)  is  onexperieooed,  ik 
ia  itill  auiniiUtod  to  somo  genns  of  fl»!liug»— is  known  an 
iwoot,  or  biltor,  or  war.  Tho  consciotunesa  fuMh*^  in. 
olodni  two  rdatuns  betwooa  tho  foclings — Uteir  rvlatioa  ot 
diOWoncn,  and  their  rvbition  of  «M!xbt«noo  or  of  iioqucncej 
and  lliv  knowing  i<m-b  of  tlicwi  rolatioiu  aa  encli  or  nuob 
impltc-a  post  lilcu  n-Inlions  to  which  it  ia  biuimiUt^<(].  Nuw 
Uwi  quoMtion  to  bo  oiknl  is,  whtHlier  the  association  ostnb- 
linlifd  bctwrvn  (be  two  froltngt  rmnlta  imme<lia(<>ly  fiflm 
thv  oolitiuttii  of  the  onr>  to  the  otb(.r,  or  reeiillH  [t»ilinip|r 
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from  tlio  cobf^ion  of  nocli  feeling  luid  eaoli  roUtUoa  btt* 
tween  (hom,  to  tJicir  respective  simiUrs  ia  experience. 
TliO  iuoaI  Hupposilion  ia  that  tlio  cobcsioa  la  immediato  | 
but  wo  tball  fiiid  good  rcnson  Tor  concluding  that  it  is 
modialo.  Tho  inqairy  is  divisible  into  two  inquiries — how 
tlio  feolings,  post  and  prcHcnt,  comport  tliGmsclvcs  towards 
cue  uinther,  and  bow  tlieir  rolaLionn,  paat  and  present, 
comport  tbentsctvea  towards  one  anolhcr.  These  must  be 
dvalt  with  apart,  though  same  inconvvnicnco  sttcnda  tlio 
Fsppwntwn  of  them ;  for  nviUier  cou  bo  fully  aoswered  with- 
ODt  botli  being  answered.  Such  large  gaps  as  theinstrootod 
reader  perocives  in  this  chapter  on  the  Associability  of  Feel> 
ings,  he  will  find  filled  ap  in  the  next  chapter  on  the  AbbocU 
kbiliiy  of  the  Bclattons  botwticn  Feelings. 

This  premispd,  lot  ns  consider  in  what  way  feelings,  rral 
and  ideal,  behave  when  separated,  so  far  as  may  bo,  irom 
particular  relations. 

§  114.  Men)b«TS  of  the  throo  grrat  gronps  of  feeling! 
wii'ondljr  aMOoiate  themselves  primarily  with  members  of 
Iboir  own  group.  Of  the  central  feelings,  or  emotions,  this 
proposition  is  loss  manifestly  trne  than  of  the  rest,  for  tho 
sufficinnt  reason  that  thoy  are  tho  IcosD  rtlational  of  fcol- 
Ningii ;  cohering  but  little  with  feelings  of  any  kinds,  the 
Terences  in  their  cohesive  tendencies  are  tho  least  do* 
cided.  Still,  it  is  obserrablu  that  a  central  feeling  wbca 
^1  arieee,  is  known  as  belonging  to  tho  class  we  call  cmo- 
■,  and  not  to  tho  class  wo  call  Bcn-satious.  Peripheral 
fi«ling3  being  all  localiiu-d,  vaguely  if  not  dc&nitely,  thesD 
ccQlral  fecliuga,  not  being  localiied,  axo  in  this  respect 
antithi-ticul  to  them ;  and  each,  in  the  act  of  recognition, 
egatofl  wiUi  the  ekiis  of  nolocalizable  feelings,  instead 
'  with  the  cInHx  of  localizablo  feelings.  It  is  trao  thut  in 
equenee  of  the  distorbanooa  of  certain  riserra  which 
powerful  emotions  pnxlnoo,  tho  rato-periphcral  feelings 
"ibonMTMalting,  are,  io  common  speech,  partially  confounded 
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with  the  central  fcoltng*;  bat  tbongli  tba  Mnsation  due  to 
(lixlnrtwd  octioD  of  tho  !i»rt  is  uftcn  mctapborically  tden- 
tificd  with  the  tmoticii  causing  the  disturbaaoo,  y«t  OTvry 
one  rml);  distingaisbes  between  the  cotuequence  and  tho 
cnutip,   and  classea  tho  canso   apart.  When  we 

|i(ut!t  to  tho  cnti>-p«rip1iontl  foelingH  it  is  at  onco  obvioiu 
iKnt  encli,  in  the  instant  of  presentation,  is  known  as 
initiated  within  the  body.  Se  it  one  of  tho  Irast  lontlizutilc 
of  (hMe  feelings,  such  as  hanger,  or  bo  it  a  tnoro  lo<!aliEablo 
ono,  sDch  as  a  pain  in  tli«  bowclf,  or  be  it  ona  localisablo 
with  compAittttre  definitencss,  as  an  ache  in  tho  finger,  it  is, 
ns  having  a  placo  moro  or  km  bounded  within  tho  bodily 
fhimowork,  at  on»)  scparaled  in  consciouRneas  from  tho 
central  feeliogs  on  the  one  band  and  from  the  opt-pcripheral 
feelings  on  tho  other.  The  only  cases  whoro  this  associa- 
tion is  indefinite,  arc  coxca  whoro  tho  fct-Iing  is  iniliated 
near  tho  division  b('lwe<^n  tho  two  kinds  of  puriphcral  feek 
ings ;  as  when  on  itching  jiuit  below  the  snrCico  is  oon- 
foandod  with  a  tickling  upon  the  surface,  or  as  where  tho 
sensation  of  bent  d'^o  to  sub-catanoong  congestion  is  nndis* 
tiuguiahod  froin  '.no  sensation  of  hoat  doo  (o  adjocont  hot 
iitittter.  The  epi-peripheral  feeliDgs  show  as  this 

intctunt  integration  of  each  with  its  c1aa8«eTeii  more  oon- 
apicaonsly.  The  acusation  produced  by  a  blow,  by  some* 
thing  gnttiped,  by  an  odour,  by  a  flaith,  or  by  a  SODORKUI 
vibration,  cannot  arise  in  consctoasoosa  without  bdng 
grouiKsl  with  tho  genoral  assemblage  of  sensations  initiated 
at  tho  surfaoo  and  ascrihod  to  objoctivo  actions.  TUo  as80> 
ciatlon  is  Dot  a  matter  into  which  thought  orwill  ontorsi 
it  is  ins  tun  tan  eons  and  absolnto. 

A  further  fact  of  kindred  neaniag  may  now  be  noted. 
£ai'h  fi-cliKg  as  it  nriHCS  aasooiatea  itsolf  instantly  not  with 
it«  ohinH  only,  but  also  with  its  sub-cloaa.  liie  contra) 
foclingsare  but  iDdoiiiii(4.'Iy  divinblo  into  sub-olaSMS;  and 
hcDOO  among  tbi-m  llicru  is  but  littla  maoirMtatioD  of  this 
truth.    Wo  may  pass  over  thom.  Tho  ento-pcri- 
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plieral  feelings  illostrote  this  snb-olasriCcatioa  and  coWaion 
qnibe  ckarly.  On  chnuliiig  itHclf  into  conscionsRcsB,  ouo 
of  Uivao,  while  known  oa  oi-iginatiDg  witliin  che  bo<ly^  il  otj 
tbotome  time  known  aa  a  craving,  or  aa  u  pain,  or  aa  ntni 
ouIbt  strait! :  it  taHs  into  ita  secondary  group  while  fiiUin| 
into  its  primary  group.  Similarly  with  tfao  opia 

poriplwral  feelings.  A.  coloor  tlto  moment  it  is  perceive 
not  only  trresiatibly  aggn^mtvs  with  tlie  clasa  of  feeling 
that  originato  on  tho  outer  Rarface  and  imply  onter  Etimnlif 
bat  also  witli  thu  eub-clA^  of  visual  sensations,  and  cannoti 
bo  forced  into  any  other  nub-class.  Whilo  being  recog- 
nised, a  sound  falb  aininltAncously  into  tho  gouorol  oasom^ 
bingo  of  feelings  dcrivi'd  fi-oni  tbo  aeasea  which  hold 
oonverse  witlt  the  oxtomnl  world,  and  also  into  tbe  mora 
special  assontblngo  of  feelings  distinguished  as  auditory  j 
and  no  cOurt  will  sej>aratc  it  from  this  special  assemblage. 
And  to  say  tliat «  smell  cannot  bo  thought  of  as  a  coloor 
or  a  sound,  is  to  say  that  it  aasociotca  itself  indiaaolnbly 
with  prcvious]y-eiporicii(:<'d  smells. 

A  aub-Kn)>-clueiiificatioa  of  like  nature  is  no  less  in- 
■tontJuieous.  This  is  traceable  to  a  coosidenUo  extent 
among  the  feelings  excited  within  the  body ;  bnngor  is  st> 
once  known  as  hunger  and  not  as  thirat ;  an  acuto  pain 
coheres  in  thought  with  acnto  ptunx,  nml  not  wiUi  wlmt  we 
di>L!ngui)<h  as  achoi.  But  it  is  among  the  feelings  yielded 
by  the  speoial'Sense  organs  that  tlie  sub'sntb-dassbg  is 
most  conspicuous.  ^Vlicn  we  look  at  tho  sky,  we  think  of 
its  colour  as  a  feeling  of  t-zbcmal  origin,  as  bi'longing  to 
tho  sub-division  of  cxterunlly-originntcd  feelings  odiod 
visual,  and  also  as  belonging  to  the  group  of  these  nailed 
blots :  it  docs  not  saggoat  reds  or  yelk)W8>  and  refuaes  to 
onite  with  tbem  in  coiisciouanees.  A  moose's  sqooek  as- 
similates itself  in  ihonght  with  sounds  of  high  pitch,  and 
not  witli  sounds  like  tho  bellowing  of  »  bull.  The  taste  of 
bonoy  aggregates  with  sweet  taatea  in  general,  of  which  il  is 
one — not  wt'-h  such  tastes  aa  those  of  quinine,  or  of  castor  oil. 


Till  ixDocnosa  or  tsYatowar. 

There  ta  a  slil)  gT«*t«r  spemlilf  of  these  aaaocistiona  • 
u  ythext  bright  coloon  of  ettch  kind  cmaect  themaclro'i 
in  thought  with  bn'ghl  colonra  of  tlM>  sam«  kind  «od  not 
vitli  dull  onm,  or  u  whiTo  loud  noonda  of  any  pitch  *ag- 
gwt  other  loud  ■onnds  of  that  pitch  and  not  faint  ooca. 
But  vritliont  further  insuiucea  the  reader  will  see  that  thn 
law  holds  dowa  to  tbe  minnteet  eab-divKioiis  of  load  and 
qoalily. 

f  115.  What  in  tho  tooat  granal  Bliit«in<-nt  of  tbuMi 
iuAMt  It  is  that  ho  thero  or  be  there  not  noj  other 
kind  of  aasooiation,  the  primary  and  essential  asseciatioB  i» 
botwfcn  each  feeling  and  tho  c\as9,  order,  geone,  species, 
and  ^Tirivty,  of  preceding  r<«t'liiijr«  like  it^If. 

litis  association  is  autoinalio — is  not  an  act  of  thongftt 

that  may  or  may  out  take  place,  bat  co&sCilutes  the  rery 

recognition   of  each   ftvling.     A   feeling   cannot   form   ao 

elemont  of  &tind  at  all,  mve  on  condition  of  being  associated 

with  predeeeaaors  more  or  less  the  same  in  nature.    In  tlio 

process  of  this  anlomatio  aasociaUon  each  feeling  oobnva 

itialaotly  with  the  groat  gronp   to  vbidi  it  belongs ;    ia- 

stantly,  too,  with  its  aab-groap  irilhiu  this ;  aod,  among  the 

relational  feelings,  goes  praclicnlly  at  the  same  timu  into 

ita  suli-sub-gronp.  Tho  nutotnatio  character  of  the  proccsa 

is  qoaliSod  only   when   vn  oome  to  the  eniallest  gruups, 

ita  aasodation  witli  one  or  oUter  of  vrhich  ntay  occupy  an 

appreciable  iuterroL    Thus,  the  sensation  of  red  passes  in  a 

moment  to  ita  class  as  opi-peripheral,  in  the  samo  momi^t 

to   ita   order  as  yisoal,  and    with    eciniU   rapidity   to  the 

gonns  of  coloun  dialingnished  aa  reds;  bat  it  folU  into 

the  species  known  aa  scarlet  or  that  known  as  crimson  less 

promptly,  and  it  is  a  matter  of  di'libemtion  and  nnccrtainty 

wbolher  vre  think  of  it  as  liko  tUo  scarlet  of  a  soldier's  coat 

or  like  tbot  of  a  poppy — like  the  enntsoD  of  a  peony  or  like 

that  of  a  camalioa. 

Now  this  cohering  of  each  Cneling  with  pr(mously>ex> 


I 


tSK  &380CUIUUTV  Of  VEKLDKM. 


^57 


^^[firieDccJ  rwlinj^  of  the  Bsue  oUss,  order,  genus,  speciea. 
Mid,  to  fur  us  ciuy  he,  tlio  samo  varioty,  U  tbe  solo  procoaa 
of  os^ocintiuD  of  ri>eliug!i.  All  other  plumomcnft  of  aHKociit* 
tiuii  of  feelJDga  are  oonse(]uciit  on  the  union  of  ibi.t  proems- 
with  a  pArallcl  and  simoltiuicous  proooes  to  b«  deecribed  in 
Uie  next  duptcr. 


{  116.  Bcforo  pOA^inf;  to  thin  next  cltnptcr,  let  ox  bricfl; 
uote  tha  congruity  between  these  tActs  diiKloeed  by  tntro* 
Bpection  and  tho  facts  disclosed  by  oatward  obserratiua, 
which  wero  set  down  among  oar  data. 

Tho  asso4!in1>ility  of  feelings  with  tlioao  of  thoir  own 
Ici&d.^roup  within  group, corresponds  to  tiio  genenl  arrango* 
ment  of  nenroos  stTuctarea  into  great  dtTiaiona  and  snb-divi- 
aiotts.  Tho  central  feelings  arise  within  the  great  cerebral 
masses  ;  and  the  aiibji>otivc  cunnoxiun  ehowa  in  tho  itistunb 
Bssocialion  of  each  with  its  class,  oaewers  to  tho  ob> 
fi'ctiro  connexioa  between  one  sot  of  nervous  actions  occur- 
ring in  these  groat  tnaa^ies  and  other  sold  of  nervous  actions 
that  have  occurred  in  the  same  masses.  The  peripheral  fool- 
kings,  again,  inilinti^l  by  dtetarbaacos  upon  or  within  tho  ^ 
]y,haT€  their  ecnt  in  tho  subjacent  nervous  matis  (or  masses, 
Init  probably  tbo  medulla  otUoagaia  U  tlic  solo  sonntional 
oeutrc);  mill  iho  cUsstugofone  of  thr^e  feelings  witli  aenso- 
tions  in  general,  instead  of  with  emotions,  answers  to  the 
oonnoxion  bctwoea  ono  nerrous  change  in  this  subjacent 
.man  and  otfaor  nerwus  changvs  io  it.  Simi- 

rlarly  witJi  the  loading  sab-ctossos.    The  particular  pArta  of 
that  doTolopod  and  of  tho  spinal  cord  in  which  peripheral 
If-clings  of  unlike  kinds  are  lotolizcd,  remain  at  present  on* 
.  dutcrmioed.     But  if  wo  romembtT  tltat  great  sub-clossos  of 
[tbo  peripheral  feelings,  a»  the  vLsnal,  lutvo  great  bundles  of 
Iserre-fibros  which   citny  the   dbtturbances  aronsing  them 
from   Boriaco   to   centre,  and  that  other  such  gruat  sub- 
classes, as  tbo  auditory,  have  other  such  bundles,  wo  taaj 
r  bu  SOTO  that  each  sub-class  of  peripheral  fecUnga  has  its 
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own  mK^dmsion  of  central  Tesicnlur  strrK^ture.  Atul  tf  n>, 
titp  instant  aotonwtio  Bggrcgatioo  of  vnch  ptTipheral  feeling 
with  thow  of  its  own  order,  answer*  pijohicallT  to  th«looal> 
ixation  of  the  ncrrona  pxcitt-ment  caasini;  it,  wiUitD  that  Rub- 
dirtsioa  of  vi<etvulur  strocturo  which  is  Uw  mxtt  of  other  feeU 
ingi  of  it*  onler.    llkst  th«  like  holds  of  still  smaller  groups 

'  fivlinga  imd  cluslers  of  vesicles,  is  ul  obvious  inferenoc. 

>V1ittt  is  the  itiipliL-atiouT  If  tk?  nssocittion  of  each  feel- 
ing with  it*  gvnrml  cIam,  BnswiT*  to  the  lonlixation  of  the 
correspo&ding  orrvoiu  kdioo  within  the  grsot  nerroas  mass 
in  which  oU  Awtings  of  that  class  arise — if  the  association  of 
this  ferlinic  with  ita  sub<clnss,  ODSwcra  to  the  localization  of 
tho  nervous  nrtion  williin  that  part  of  this  great  nervous 
inau  in  which  fn-linga  of  this  snb-<.-Ut)ii  arino,  and  so  on  to 
the  ond  with  tho  smallest  groups  of  feelings  and  stntillost 
ditstcn  of  oerre-netdoBt  IbcD,  to  what  answen  the  aaao- 
vhUioo  of  each  feeling  with  predecesson  identical  in  land  t 
It  answers  to  tho  ro-vxcitation  of  tho  porticnlar  vesicle  or 
vestdee  which,  when  bofora  excited,  jieldcd  the  liko  fiMiliog 
b«ftwu  uzpurioncocl.  Tbe  appropriate  atimnliis  having  mt 
ap  in  certain  vosieln  the  molecular  changes  which  tlie^ 
nndrr^  whun  di«tnrbed,  there  is  aronsod  a  feeKng  of  ibo 
mmo  quality  wilh  feelings  pterioaal/  HOnaed  when  such 
ithnnli  sot  np  such  changes  in  these  veeiolM.  And  tho 
asaooialion  of  thu  fM-ling  with  preceding  liko  feelings,  coire- 
■ponds  to  thv  physical  ro-<-xcitation  of  lluj  same  strnotares. 
>Vhence  wo  soo  clearly  that  ilio  ulUinato  law  of  aMociation 
of  feolingx,  as  above  described,  has  a  definile  phy.iical 
counterpart ;  and  that  there  is  no  room  for  anjr  other  law 
of  aaejciatiop  of  feohnga. 
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CHAPTER  vin. 

THB  AS300IAB1UTT  OP  RELATIONS  DETWEES   PEELIMBL 

{  117.  The  Miiociability  of  relattoiu,  tilc«  the  tUKwiabitity 
of  feelings,  has  been  to  some  extent  implicitly  doaXt  witli 
andor  preceding  heads.  When  considering  tlio  compoHitioa 
of  Mib<I,  wo  enw  that  rolntions  lu  well  lu  fuolings  colirro 
vritb  one  Koothor  in  consciousness  ;  and  wbnt  waa  ibero  dv* 
acribod  OS  collision  of  Klntiona  in  otberwtse  dcficribAble  m 
nsiiociatioa  of  rclattous.  Again,  in  ibe  last  chapter  but  one, 
different  cUitsea  of  relations  were  obserrcd  to  bo  reviv^ble 
ia  different  degrees,  which  implies  that,  other  tilings  equal, 
ibcy  are  associable  in  different  dcgroM.  Moreover,  wo  saw 
hotr  the  rerivability  of  relations  Tories  in  degree  according 
to  the  fulBlment  of  sundry  conditions,  p<iycliicsl  and  pbysi* 
cal  i  whence  it  follows  that  their  associability  etmilari; 
varies. 

Though  thoso  tratha  nocd  not  bo  again  coatempbited  in 
detail  from  onr  prewut  point  of  view,  there  are  one  or  two 
Inoding  ivpocts  of  thitin  which  we  moat  glanco  at  before 
passing  on  to  the  general  Uw  remaining  to  be  sot  forth. 

{  118.  That  tbo  most  rttlational  of  rcktions  are  the  moat 
oaiociablo  is  a  trniiini ;  for  the  relations  which  enter  into 
rotation  with  one  auotlier  mosb  easily  ar«  tlio  rolatibns 
most  eoaily  ossociable  with  one  another. 

The  most  rdational  of  relatioiu  ara,  as  we  beforo  wir, 
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UiOM  of  Co-«xi9tenoe  m  Tt*aaU/  pnMutcd ;  nod  them  are 
esBOoUble  with  extreme  facility.  We  steep  iu  &  stnuigo  bod. 
room,  and  (getting  np  in  the  dark  to  reach  the  wnter-botUo, 
neaJl  at  oom  Uiu  position  of  llie  waahing-atand.  Wo  road 
a  iKXikt  and  wiUwut  baving  Bpoci&U;  observed  tbe  fact, 
nmunnbor  tbat  a  pnssago  we  want  to  find  lioa  noar  the 
bottom  of  a  lelMiand  page.  So  quickly  do  thrae  rolatioos  of 
oo^exutemt  poaitkma  oonoect  with  one  another,  that  those 
of  man;  tilings  soon  at  lh«  same  tUBtaDt  can  be  aimulu* 
neoualy  rcprodocod  lU  Uwogfat. 

Bolation*  of  Sequence  are  aasociablo  into  limplo  com- 
binations with  conaideimble  facility,  though  with  lou  Gwitity. 
Two  or  throe  eaooessiTV  motionB  made  by  a  person  wo  an 
watching  are  madtly  xemomberod,  though  we  lail  to  re. 
numbor  the  order  of  mnny  atioh  motiooa.  jlAer  booring 
the  first  bar  or  the  first  pbraw  of  a  new  melody,  it  ia  easy 
forthwith  to  repeat  tbe  rhythm  in  thought ;  but  the  eertea 
of  rbylhtna  which  tlie  entire  melody  presents,  do  not  (in 
moat  minds  at  least)  recur  correctly  without  rcpctitiotis 
more  or  less  nnmeroua.  This  smaller  ossociability  is,  how. 
ever,  ducfly  ahown  in  the  contrast  between  our  abilily  to 
recall  mnny  co-exislcncea  prraented  together,  and  our  in* 
ability  to  recall  mauy  acqucticcs  presented  togutber.  Wo 
look  into  a  room  and  instantly  connect  in  cooscioueurse  the 
rdutiro  poHilioas  of  two  or  three  perMlw,  tlio  tnblo,  the  sofa, 
Ac.,  M)  tlutt  Ke  can  afterwards  describe  how  they  stood) 
but  we  cannot  in  the  same  way  take  in  at  a  glance,  and  ro. 
prodaoo  tn  thought,  the  aeTOral  combined  movcmcats  of  m 
horse  in  trotting :  wu  can  dearly  think  of  tho  altcrnAte 
Bwioga  of  the  foR»4q^  by  themaelTea  or  of  tho  hind-lcga 
by  themsdreii;  but,  unless  oAei'  specialty  obserriug  it,  we 
conDot  remember  which  kind-log  comes  to  the  ground  oftor 
tho  noar  fore-leg. 

Thoro  is  conaidorablo  oBsociubility  of  co-cxistencos  with 
6oqu<;noc» — those  sequences,  at  loait,  in  which  tbe  oo* 
vaivtingpoaitions  ootupoaing  Space  ate  tmveraed  in  aueoefloira 
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mstaats  of  Titno.  This  mssocintion  of  rolittiotia,  underlying 
M  we  skatl  hereafter  see  oar  conceptions  of  Space  and  Tim«, 
loads  by  porpoLual  repi-titiriQ  to  indissoluble  connexions  it 
Donsoiouanesa,  wliich  govern  oar  Uiooghtsabaolutoly.  It 
be  instmctire  We  to  obwrrro  how  multitadinons  expis 
riencGs  bayo  so  fuaed  tof^ther  certain  of  these  rolaUoni), 
llut  one  being  prfscnted  brio^  ap  tho  cousciousnoss  uf 
the  other  aptto  of  ewry  effort  to  ozclndo  it.  Let  us  tako  { 
nn  instance.  Wo  moro  about  day  by  day  on 

and  in  whiolcs,  perpetually  paasing  objects,  some 
them  also  moTing,  bat  .  most  of  them  stattonnrj'. 
In  aH  these  cases  lliere  ia  relative  notion,  which,  sa 
vuoally  purceivod,  is,  other  things  equal,  tlio  nine 
whether  ib  rc9ult«  from  tho  motion  of  tiio  Bubjcct  while 
the  object  is  stationary,  or  whether  it  resolla  from  thftJ 
motion  of  tho  object  while  tho  subji-ct  is  stationary.; 
Onliuxkrily  we  can  distiugiiiali  botwo<i&  theui  two  cao 
of  rclatiro  motion.  Thu  relative  motion  of  ataliouary  ob-' 
jects  ia  alwayi  aooompanied  by  tlie  cousciousnesa  of  either 
onr  own  locomotive  activitf  or  the  activity  of  something 
carrying  ns — tho  action  of  the  horso,  or  the  jolting  of  tbOJ 
carriage,  or  both.  Conversely,  whon  rt^lative  motion  is  seeBtl 
while  we  are  stationary,  wo  habitually  see  along  with  it  thoae 
vital  or  mechanical  actions  which  cause  locomotion.  IIenc« 
tho  rtiUlivo  motion  of  adjacent  objects  which  do  not  exhibit 
any  of  tho  diroct  or  indirect  conoomitnnta  of  locomotion, 
comca  to  bo  strongly  ossooiated  in  thought  with  onr  own 
motion ;  and,  unleaa  other  perception*)  furnish  evidence  to 
the  contrary,  the  percepticm  of  ruUtive  motion  under  sadi 
conditions  causes  an  irresisliblo  conscionsn«M  of  onr  own 
motion,  oven  when  wo  arc  motionless.  Thiii  is  remarkably 
iUnstratcd  when  sitting  in  a  tz»in  at  a  railway  station  with 
ancthvr  train  standi&g  along-side  in  such  way  as  to  exdodu 
the  view  of  all  otlier  objects  (so  shatttng  out  contradictory 
evidence.)  When  one  of  the  two  trains  etartSj  thu  roUtivo 
motion  which  we  pereoivo  on  looking  at  tha  other  train  is  jnat 
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u  likely  to  bo  dua  to*.hostnrting  of  tlio  other  tnui  u  to  tb« 
starting  of  our  ovra.  But  the  tewlonoy  altraya  ia  to  think 
that  our  ovu  tntin  is  moving.  CoatinoaUy  we  Sod  oar- 
Bfllvea  wrong ;  bat  tho  knowledge  of  tho  fact  that  under 
(li«ao  conditions  tho  scni<o  of  our  oma  motion  is  ofton  tUu- 
nvo,  does  not  ennble  un  to  exclude  it.  The  Msocintioa  of 
theao  relations  has  become  antomotic,  and  the  resulting 
organic  inferenoc,  taking  possession  of  oonscioosnees,  r6< 
tains  it  until  some  dwisiro  oontndiotory  improesion  sod- 
donly,  with  ■  shock,  dispels  iU 

§  119.  Bcforo  sooldDg  tho  oltimate  law  of  assoc^ 
tton  of  relations,  let  as  observe  how  rrUtioni,  like  fe^ 
ingSi  aggn-gato  with  their  mpectire  classes  and  sob* 
clocsoa. 

\Vhc>n  wo  SM  (wo  things,  or  two  parts  of  a  thing.  simnU 
tonuuuttljr,  thu  rutiition  between  them  autoinaticuUy  clasao^ 
itself  with  relations  of  Co-existence  io  general.    We  oannot 
prevent  it  from  cohering  with  that  great  division  of  reb- 
tions  tho  t«irms  of  which  do  not  differ  in  their  order  of  pre- 
sentation— spofie-Tehtions.  So,  too,  whon  watch- 
ttig  the  motion  of  a  body  fVom  one  plooo  to  another,  when 
lifituuing  to  saccessire  words,  or  when  percoiring  light  after 
■triking  a  match,  the  roUtion  between  tho  stntcs  of  con- 
acioasnuss  product^,  instantly  and  irrcaiattbly  a.-»ociat«s  itself 
with  Seqneneea.    To  be  oooEcioua  of  the  reUtion  at  all,  is 
to  bo  conscious  of  it  ns  belonging  to  tluit  great  division  of 
rdotious  th<i  terms  of  which  differ  in  their  order  of  pre- 
sentation.    It  Butomoticnlly  classes  itself  with   liine-rela>w 
liooa.                    Kquallr,  the  ulMervation  of  a  diOervui^o  btffl 
twc«o  two  imprasstutu,  whothor  simattaneous  or  sucoeastvM 
implies  its  nsaimiUtion  to  Differrnces  in  gruoml.     While  Jn^ 
the  order  of  its  terms  the  relatiou  can  bo  lokown  at  all  ouly 
as  a  rolatkn  of  co-^'xistence  or  seqnenco,  its  terms  oan  bo 
known  at  oil  OS  Fianding  in  relalton,  only  by  diilinfjiiishiag 
bobwoao  them  to  cooaeionsoess;  and  the  act  of  diaiiuguiab- 
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hig  betwMD  them  is  the  aoc  of  cUssiRg  tb«)r  rcUtion  aloog 
with  ivlatJona  of  CtSereoce. 

At  Hio  nmo  timo  ooch  relation  passes  into  one  or  other 
of  omrbiin  tab-oIaBSM.  A  oo-oxist«iioe  botween  visaal  feel- 
ings, suites  itself  ngidlr  with  that  marrolloiis  aggregate 
of  re]at4ons  conatitatm;;  our  consoiotunfltt  of  Tiatully-pcr- 
ccirod  ipftoe.  But  when  two  impresaioas  are  simoltaneoiisljr 
roocdvod  from  tliings  tooobod  in  the  dark,  the  relation 
between  thom,  wliile  it  coheres  with  the  goncral  class  of 
co-ex  istenecs,  coheres  with  the  sub-dasa  of  taofanlly-por* 
eeived  co>exi8teooo»— «  stib-clasa  oonstittitiog  a  compara* 
tivL-1;  rudimentary  conscionsncu  of  space,  which,  tfaongb  it 
oniiifoa  an  idiuU-coniioioustioss  of  TisnAlly-knoira  xpaco, 
iliSbrs  wholly  in  quality  from  thia.  And  the  Ihin^  to  bo 
noted  id,  that  a  ta4:liially-pGrc<eived  relation  of  co-oxist«aco 
ia  nercr  coafonnilvtl  with  a  visQAUy-peroeired  one  j  bat  ia 
only,  by  a  comparatircly  dfliberate  act  of  thought,  reaiein- 
bflmd  to  havo  the  tamo  objuctiTo  equiralent.  Be> 

lations  of  Scqnenoo  fkssuctate  themselres  into  tho  anb-clniHsa 
of  int4Tiui]  and  external.  This  olussiflcation  of  them  neoca- 
sirily  accompaniee  tho  cla-HMfioation  of  their  terms,  llie 
scqoencca  between  internal  feelings  and  those  between  ex- 
tornal  foclings,  ttro,  in  the  sot  of  knowing  tho  fct^tngs  as 
inwardly  or  outwardly  initintctl,  distinguisbod  as  actjnencea 
belonging  to  Utn  Ego  or  sequences  belonging  to  the  Non- 
ego  I  and  no  rnembor  of  either  group  is  transferable  to  the 
other.  The  inatantaneons  sub-gronping  of  relations 

of  DiSerence  scarcely  needs  pointing  ont.  We  nl)scn'o  two 
ht'ighta  or  two  breadths  to  bo  unlike,  aad  in  tbiukiug  tik«in 
unliko  tltink  of  their  diffi^rence  a«  a  difference  in  space* 
occnpanoy— <annot  think  of  it  aa  a  difTerenoe  between  times 
or  inUmaities.  In  being  conscions  of  two  sotea  in  mttsio 
aa  standing  to  one  another  in  tho  ratio  of  minim  and 
crotchet,  th»  nnlikenocs  bctwoon  tluur  louglhs  is  oognisablo 
only  as  an  imltlceaoM  between  portions  of  timo.  Aiid  simi- 
larty,  tho  oontnot  in  Mreogth  belwoen  two  colonrs  or  two 
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pBMM  in  Uio  moment  of  perception  into  Ute  suV 
dus  of  contrasts  iii  iutcnsit; — rvfusM  to  bo  thought  of  on 
m  contrast  in  ditnenatcn  or  duration. 

Among  spaofr-relations  may  be  obsen-ed  a  fnrtlior  stag* 
of  this  process.  Tboagh  thej  have  no  sab.EDb-clasftM 
dtridod  m  dufinitcl;'  u  ikro  tho  *nb-mib>diuMB  of  otTtain 
tealiagi,  Mpeoially  tho  epi-periphenJ ;  yet  tbey  ore  luibi- 
liully  thougbt  of  u  Leloaging  to  raguely-distiDgoishud 
asMmbUges  which  have  rcfereoce  to  tbe  amngomenta  of 
the  limbs  and  si-oacs.  In  the  moment  of  pcm.>ption  » 
visoiU  rvUtion  of  co-existence  MU  into  that  aggri-gate  of 
•neb  rehtiotts  composing  tho  cooactoBsnen  of  the  itpace 
bobra  US — cannot  be  anoci&tcd  with  tho  aggregate  of  Knch 
rolationa  composing  the  vagnely>oonceived  space  behind  na. 
In  like  manner  the  relation  at  once  coheres  with  the  aUU 
mon  special  group  of  relations  constituting  the  space  wo 
distinguiab  aa  above,  or  the  space  wo  distiugaiah  as  below ; 
and  it  is  at  the  aonw  time  aatomatically  classed  with  epaoe* 
relations  lu  tho  right  or  to  tho  hid.  Only  when  it  ia  very 
nnr  to  tbfi  idual  houndarics  wo  make  between  tbese  n-gioiu 
of  npaco,  may  there  be  an  association  of  it  with  some  otlicr 
tliau  ita  own  gronp. 

Wo  are  now  in  »  position  to  appreciate  the  significanco 
of  tho  nltimate  Mgrogations.  On  looking,  aay  at  a  flower 
by  th»  rondnde,  the  rolationa  among  tho  fi-elings  of  colonr 
which  wo  reooiro  (torn  its  petals,  instantly  associate  thetn- 
•ulves  with  reUtiooB  of  Co^xtstenoe  in  gcnora],  with  the 
sub'chifis  of  visQn|]y>porocivMl  rvlataoiu  of  oo-eodatenoe,  with 
the  sub-Hult-cbias  of  those  relations  forming  tho  space  in 
&ODt  of  UR,  and  with  the  still  smaller  group  of  Uieee  rela- 
tions aggrrgalml  into  our  concopltoa  of  the  apnco  low  down 
to  tlio  right.  Bat  they  do  more  than  this.  With  equal,  or 
with  almost  equal,  rnpidily,  (I  say  abnoet  equal  becusa  this 
minor  olassiftcation  varies  in  rapidity  with  the  goodness  of 
the  vision)  those  relations  of  oo^xisteat  poailioDS  presentod 
by  the  petala  of  thA  flower,  associate  tbemselTSS  in  oob- 
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I  with  thn  rolntions  of  oo-dnatent  ponUons  oonsti> 
tating>  the  spaoo  immediately  aboat  tlie  flower — Ute  parti- 
cular portioa  of  Npnoo  that  in  not  only  tho  tamo  id  diroctkn 
but  tlto  Boiae  in  diatance.  For,  on  obserrtng  what  happens 
whoQ  the  axes  of  the  two  e^rcs  are  conTerg>ed  on  an  objoct,  it 
iriU  bo  porotrirfd  that  we  bocome  coDKions  of  the  apooo  it 
ocoapieN,  and  of  tho  o1o«u1y-«iirirouing  space,  with  muoli 
more  distinctness  thnn  we  are  oouscioua  of  any  other  spaoo. 
Under  euch  conditions  we  aro  scarcely  at  all  conscioiu  of 
Lhu  Hpooo  behind  as ;  we  an  scarcely  al  all  coascioiu  of  tha 
•paco  lar  beyond  the  object,  if  opnqao  matter  shuU  ont  im- 
prcasiona  from  thit));s  con(»inc<l  in  it ;  we  are  couscioos  itt 
but  a  vagno  way  of  tiie  apace  fur  to  the  right  or  to  tho  U'fti 
much  abore  or  below ;  we  are  conscious  with  Bome  oleoroea 
of  the  space  between  oar  eyes  and  tho  objvct,  bo  far  as  Ihia 
ooDSoioasiiras  is  involved  in  the  conct'ptiua  of  distance ;  bub 
we  bare  what  nay  bo  call*^  a  detailed  oonMiousneaa  of  Hm 
space  in  and  around  tho  object.  It  needs  only  to  look  now 
at  a  thing  quite  new  and  now  at  a  tiling  further  oQ*,  now  at 
one  on  tbia  hand  and  now  at  one  on  the  other,  to  perceive 
that  tho  respective  portions  of  space  in  which  thny  vxixt, 
sovei-ally  become  indistinct  in  consciousness  as  we  turn  our 
eyes  awny ;  and  that  diatiuctness  in  our  conacioDsncsa  of 
each  portion  of  space,  results  only  when  tho  eyes  yield  a 
diatioct  image  of  something  placed  in  it.  That  is  to  say,  any 
co-oxisting  positions  viKunlly  pr(«entcd  ore  immediutoly  tsao- 
lilted  iu  thou^bi  with  the  cluster  of  co-ext-nting  positions 
'vimilnrly  related  to  as— each  perceived  position  standing  in 
a  ivlation  of  co-existence  with  xclf,  oHSQciates  itAi<lf  most 
lloaely  with  otli(>r  povitiooa  atAndiug  iu  like  relations  of  co- 
tlouce  with  self.  And  in  being  classed  with  these  rub- 
ana  which  it  is  most  like,  it  arouses  a  consdonsnott  of 
Uiemj  just  oa  a  colour  in  being  recognised  us  red  of  ft  parti* 
cuUr  shade,  brings  into  coasciousneaa  ideas  of  other  reds  of 
the  same,  ur  nearly  the  same,  ahade.  Moreover,  as  wo  bafan 
•aw  that  while  a  pardcular  feeling  of  redoass  associated  its^ 
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Inosialiblj  and  in  &  moment  with  tlio  great  dua  of  s[^> 
peripheral  feelings^  with  tho  snb-oUss  of  visual  fefilittgs, 
wilh  the  Bab'Sub-ciasB  of  rods,  bol  less  qoickl;  with  its 
particalar  variety  of  reds ;  m  hero  wo  maj  wo  that  whils 
this  roUtioB  of  oo^xistODt  poaitioiu  assooiatea  itaelf  iD- 
fltnnUy  aiMl  rigidly  with  relfttioas  of  tso-uxisbonC  positiona  la 
goneral,  with  nsnal  rolatioaa  of  co-«ziaUint  ponttioan,  with 
tho  rvlotkins  of  co*axiateiit  posittona  oonatituting  tho 
region  of  apaoe  low  down  to  tho  right,  it  aasociatas  itadf 
Ion  promptljr  with  the  rolataou  of  co-cztst4mt  positiou 
that  aro  olmoat  idtmlical :  there  is  eouio  ancttrtaintj 
ia  tho  catinialion  of  tb«  distanoD  •—  an  oncortahity 
which  ia  coiuidttiab!e  in  a  pvnuo  with  boB  one  eyo, 
who  oontinoall/  tinds  himself  wrong,  and  has  to  nodily  hia 
SHtimate,  or  to  re-class  the  rektioa.  ThJa  gonstal 

law  may  be  similarly  tnood  amoog  timo-rektloDa.  Suppose 
I  rocnll  an  event  that  occurred  yeatorday ;  as,  for  instaaoo, 
tho  uaoxpoctod  arrival  of  a  friend.  It  ia  obsorrabki,  in  tho 
first  plncu,  that  nil  thoso  asaooiatod  and  ooauUdatod  rela. 
tioDs  of  soqucnco  wliiob  ooofltitulo  tho  coiioe|itioa  of  tho 
tiwo  bcfure  yeaUrrday,  do  not  (onlosa  by  aoao  acooodary  aot) 
tttlo-  into  vouaoiooanoaa  at  aU.  It  ia  observaUe,  in  the  Moond 
plaoD,  that  tho  unilod  ralaliuna  of  aatjneace  which  Ibmt  a  oon- 
oeptioo  of  tho  ttmo  between  now  and  ycatonlay,  are  not  dt*- 
I  incily  rapruaenled,  bat  are  reprcseotod  only  in  such  general 
w»y  as  to  yiold  a  moosore  of  tho  dutanco  back  at  which  the 
ovont  uocAtrrwl.  While  it  is  oboerrablo,  in  tha  third  plaoe, 
that  tho  portion  of  time  to  which  rotrospoctire  oosadoasaftsB 
is  ilirvvtMl,  booooiM  cumparativcly  iliatinct  in  detaiL  On 
romunilwring  ibu  first  sight  of  ny  friend's  tace  yesterdav,  I 
think  not  only  of  hia  amile  of  recognition,  of  my  quick  step 
towards  liim,  of  our  shaking  bauds,  of  tbo  words  that 
foUowod,  but  I  also  think  of  tho  immediat«ly>prcc<.-diug 
oooarroncM — of  my  eotnuce  into  tha  room,  of  my  sooiog 
tbtt  back  of  some  imtsou  looking  at  a  pietore,  of  his  taroi  ug 
roaad  on  hoariag  me,  of  my  aurpriio  on  acnag  who  it 
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WBB.  I  find,  too,  tbnt  Uio  moments  iinmediaM;  mljaocnt  to 
Kay  ono  of  those  reniemborcd  nctiotu,  booooie  more  distinob 
ia  oonM^ouHnvss  thtin  tbone  at  sorao  distance  on  either  side 
of  it.  If  1  recitU  my  ontnmce  into  tho  room,  the  positiooi 
timo  which  mads  np  tlto  intcrrid  bcforo  my  frioud 
turned  round,  represent  ihemsclvej)  qwito  cltvirly — far  more 
clearly  than  those  preceding  his  ktiock  at  (he  door  or 
those  9ucoceding  oar  ulotntion.  To  make  tho80  porticos  of 
time  eqtiAlly  ole«r,  I  most  adjaat  my  retrospective  gluiDO  to 
positioas  adjacent  to  them.  Thoa  it  is  with  Time  u  with 
Spoeo,  that  each  place  in  it  associates  iuelf  with  places  alt> 
the  samo  distance  from  ibe  place  we  at  preseot  occupy ;  and 
as  wo  turn  oar  aUoDt4oii  now  to  ono  port  of  the  past  and  now 
to  another,  the  relaliotu  of  soqaont  positions  which  constituto 
onr  oonsciousnesa  of  Ih&t  part  become  clear,  while  all  otbera 
into  Tagucncss. 
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}  120.  Every  relation  then,  liko  orery  feeling,  on  being 
itod  to  ooDSciouaness,  aesociatoa  itaolf  with  like  pro> 
dccL'saors.  Knowing  a  relation,  as  well  as  knowing  a  feeling, 
is  the  assimilation  of  it  to  its  past  kindred ;  and  knowing  it 
eonplotely  ia  the  assimilation  of  it  to  piuit  kindred  exactly 
like  it.  But  ainco  within  each  great  clasa  the  relations  pass 
one  into  oaolhiT  insensibly,  there  im  always,  to  conseqnenou 
of  the  imperfection  of  our  peroepiions,  a  certain  range  with- 
in which  tbo  classing  ia  doabtfti] — a  certain  cluster  of  nbu 
nearly  like  the  one  peruMved,  which  become  nascent 

consciousness  in  the  act  of  asairoilatioa.    Along  with  ilte 

rceivcd  position  tn  Spaco  or  Timo  tbo  contigoous  positiotis 
arise  in  oonsciousiioss. 

Heooe  reealts  the  so-ealled  Law  of  Association  by  Coa> 
tigDity.  When  we  analyse  it.  Contiguity  roaolroa  itself  into 
likoOMB  of  relation  in  Time  or  in  8piioc  or  in  both.  Ltt 
ns  obserre  how  in  the  association  of  like  relattoDS  thero  u 
involred  the  association  of  contiguons  fcelinga. 

On  the  ono  band,  relations  of  differenoe  and  the  timi^rela> 
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UoQS  implied  in  tbo  cognition  of  anoceasive  diBcrenocs,  m* 
domofits  without  wliicli  Uwro  con  bo  uo  coDMioasoess.  On 
tba  oiiior  haad,  Uiere  oad  be  no  oonscioiisQeBa  of  tbMu  n>U- 
tioaa  without  coascioasnesa  of  some  feolinga  wliicb  ■imnl. 
tau£0uslf  field  tliem.  We  can  think  of  apaofr-niliitions,  all 
but  ftbsolntolj  ompty,  but  wo  cannot  think  of  anything 
approtichiug  to  empty  tiiue^rclations.  "nine  having  bat  one 
dinivnBlOU,  nml  the  mcaaure  of  that  dimonsioD  hoiog  tho 
aorios  of  contained  feelings,  it  foUovrs  that  ooleu  occupied 
by  some  feelings,  real  or  ideal,  Ttmo  baa  no  diaoosiOD.  It 
the  objects  around  an.-  perfectly  stttJooory  and  cibnt,  we 
have  still  the  rhythm  of  our  functions  and  tbo  current  of  oar 
tlioughts  to  yield  as  marks  by  which  to  mraaure  duration. 
Necessarily,  thco,  when  wo  think  of  any  position  in  paab 
time,  wo  caoDot  associate  it  with  ttd  cluster  of  almost  oqni- 
distant  positions  in  time,  vrithout  being  conscious  more  or 
Less  clearly  of  the  feelings  which  occupied  tlux'w  almost  «]aU 
diHlnut  or  coutiguous  poaitiona.  Association  of  feeliugs 
contiguous  in  time,  is  involved  by  association  of  their  like 
Litnc-rvlutions.  I'sssiiig  to  conliguona  co-existeob 

feuUngs,  we  may  sco  that  the  association  of  them  re^tulta 
IVom  a  further  complication  of  the  same  process.  Feelings 
known  in  seqacnoc,  and  serving  as  marks  that  measure 
duration,  may  bo  sounds  or  odours  whiob  do  not  nocesurily 
counole  Space  at  all  in  a  rudimentary  oonsoiousaoas.  Bat 
in  m  consoioDsness  containing  tactual  and  visual  oxperiencos, 
there  always,  along  witJi  the  soqnent  fe«lings  caused  bf 
inuor  or  outer  changw,  oocar  certain  feelings,  ruooivod  bj 
touch  or  KigUt  or  both,  which  coutiouo  to  oo-exist  wbils 
Iho  aoquent  foelings  aro  passing.  These  simultaneously* 
oxperiunccd  fwlings  yielded  by  things  contiguous  in  sjioce, 
wbich  persist  side  by  side  ia  oonsciousuess  uvur  ao  up{ii-i:ci- 
abtu  period  measured  by  sequent  fc*clings,  are  uocessarilj 
■lowciated  with  these  in  tlicir  time-rulatioos.  Hence  on  ru- 
calliag  any  relations  of  Mqucnce,  then  oro  apt  bo  recur  ihtf 
vartooa  rvlaliuns  of  co-oiustenoe  which  were  perceived  aUiog 
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«rit)i  then.  And  tlie  feelings  that  occapied  Uieae  nearly  eqai- 
distnnl  positiobs  in  space  that  were  prcsestcd  ia  tliuw 
oeorl;  oqm>distaal  poutiona  ia  time,  being  among  thu  fool- 
ioga  nbich  nindc  nuirks  in  conxciomacca  at  tliat  time,  the 
nprcsontotiou  of  thftt  time  ODt«ils  a  reonrreaca  of  theaa 
marks. 

Tlio  proooss  Hxat  dosoribvd  m  talcing  place  with  simple 
relalioua  having  tiimple  foelinga  for  their  terms,  ofjnally 
holda  in  iv  plexus  of  rolatioDS  among  many  fL-vlings  ;  wt  ia 
tlkO  perception  of  on  ordinary  object.  When,  for  inataaoo, 
io  reoognixiug  a  boo  we  »aw  laat  week,  we  associato  each 
oi  the  many  oombined  relations  of  position  conKtituUug  it4 
form,  with  tbo  roepedave  like  relations  before  experienced  ; 
and  when  along  with  the  recognition  there  arises  the  con- 
aeiouaneaa  of  a  redness  on  the  cheek  that  was  before  proiieat 
bnt  ia  now -absent;  tliis  rooolloclion  of  the  colour  that 
occupied  a  portionlftr  place,  reanlta  simply  becsnse  it  wsa 
ono  of  the  (elements  entangled  in  the  plexus  of  rclatiooa 
which  garo  the  conBciou»ncs!i  it«  indiriduality.  On  before 
•ooiug  the  tiice,  thi«  colour  was  a  term  to  variooa  rda- 
tioDS  of  difference  introlred  io  tJie  conKcionsnwu ;  it  was 
pr«sonti.>d  at  the  same  instant  of  time  with  the  many  other 
lelutvd  feelings  which  the  conseionsne-ia  contained ;  and  as 
having  a  position  fixed  in  reference  to  all  parts  of  ibc  laco, 
it  ontvrod  ioto  a  great  namber  of  rclnliona  of  oo-oxisU 
eavo.  Ucuoe,  having  terrvd  ua  a  common  term  to  many 
different  but  combined  rehttions,  it  happens  that  when  thv8« 
are  again  presented,  the  assimilation  of  thvm  to  the  like 
relations  bofuro  soon,  entails  a  oonaciouuiess  of  the  miastng 
term  of  these  like  relations  before  seen.  The  coloor  is 
thought  of  in  thinking  of  the  n.<lAlious ;  and  the  difforouco 
betweeo  tho  fsoo  M  remembered  and  the  lace  as  perceived 
booomca  manifeat. 

Thus,  the  fundamental  law  of  association  of  relations,  like 
the  fondamcatal  kw  of  association  of  feelings,  U  that  each, 
M  the  moment  of  pTesentation^  aggregates  with  its  like  in 
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past  experience.  The  not  of  rocognitioa  •»(!  tho  act  of 
MsoeiatioD  am  two  Mpoct«  of  the  same  acC  And  Uie  itn- 
plicatioD  is  tlut  besides  tliU  law  of  association  Ui'mo  »  no 
olh<-r;  but  llut  all  furlher  phenomena  of  association  ore 
incidental. 

f  J21.  'fbo  oongrnit^  botircen  this  co&clnskni  and  th« 
faoU  of  uoTTooa  stroclare  and  function  ia  cytdent. 

Changes  in  ncrvo-vtaiclea  *t«  tho  objective  coirelutives  of 
what  wo  know  tial>j(-ctively  aa  feoIingB;  and  the  diBcharg«a 
Ihroogb  fibres  that  connoct  acrvo-Tcsiclca  are  tho  objoc- 
tire  correlative  of  wliat  we  kaovr  subjectively  as  relations 
betwocn  feeling.  It  followa  that  just  as  the  association  of  a 
feeling  with  its  class,  order,  gmuv,  and  speciM,  ^ronp  within 
group,  answers  to  the  localisation  of  tho  ncrrous  chiuige 
within  some  great  nuws  of  nvi-vo<vi>atcle3,  within  some  part 
of  that  mass,  within  some  part  of  that  part,  &o.{  so  tlieasso- 
otation  ofa  relation  with  its  oU«s,  order,  gonns,  and  species, 
answers  to  the  localisatioa  of  the  nsrroas  disohargu  within 
somo  gn-ot  aggn'gate  of  nervt-libra,  within  Bomo  diii^ion 
of  that  a^grvgiite,  within  some  bundle  of  that  diviaioD. 
Moreover,  as  we  bcroru  concluded  that  the  asaociation  of 
each  fwliiig  with  its  exact  ootmterparls  lu  past  oxpcricnce, 
oiuwers  to  the  re-excitation  of  the  Kane  vosiclo  or  vesicles ; 
BO  here  wo  concludo  thnt  the  association  of  each  relation  witii 
ita  exact  counterparts  in  past  uxporicnce,  answers  to  the  r&- 
Mceitalion  of  the  some  connecting  fibre  or  fibres.  And  sinpo, 
OB  tlio  recognition  of  any  object,  this  ro-cxcitntion  of  the 
plexus  of  fibres  and  rcaiclea  before  jointly  exciti.-d  by  tt, 
anawera  to  the  association  of  each  constituent  relation  and  each 
coniitituont  feeling  with  tho  like  relation  and  the  like  feeling 
contained  in  the  previoas  ooiucioaanfiss  of  tho  object;  it  is 
clear  that  tho  wbolo  prooMs  is  comprehended  under  tho 
pnticiple  alleged.  If  tJu>  rocogoixvd  objoot,  now  lacking  ono 
of  iu  (nits,  aroosee  in  consciousBces  an  ideal  feeling  nnawofh 
iag  to  some  nvl  fwliug  which  this  trait  once  arousodi 
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tho  caose  is  that  along  with  the  strong  discharge  throagh 
the  whole  plexus  of  fibres  and  vesiclee  directly  excited, 
there  is  apt  to  go  a  feeble  discharge  to  those  vesicles 
which  answer  to  the  cussing  feeling,  throngh  those  fibres 
which  answer  to  its  missing  relations,  involving  a  cepre* 
■entation  of  the  feeling  and  its  lelationt. 


CHAPTER  IX. 


FLK.VSCRES    ADD    PAINS. 


{  122.  Thk  forcgoiog  clwptera  ooatain  sucb  an  outtins 
of  tlie  Inductions  of  I'sycbologjr  as  the  plui  of  Utia  ivork 
rcqniros.  To  fill  ia  thia  outline  would  take  more  epaoe 
tfaao  can  be  aflonk-d,  aod  would  too  mui'li  iutcrrupt  the 
gnnvnl  argnmont. 

Tliuro  is,  howovor,  one  other  side  of  mental  ph«no- 
tni-na  ait  inductirply  generalized,  which  cannot  bo  otniU«d 
willioul  tmring  this  ouclitiv  incoinpbto.  Thuii  fur  wo  baT« 
Bpiiken  of  Feelinga  m  ooatrol  or  pciripheral,  aa  ntrong  or 
weak,  as  VBgne  or  definite,  aa  oohfirout  or  incoherent,  aa 
roal  or  id(.<al ;  and  where  we  bare  considered  tliou)  aa  dilfiT- 
iiig  iu  qiutlitjr,  Hm  diOurODOOS  named  bav-o  bvcn  such  aa  do 
not  connote  nnj-thing  more  than  a  stato  of  indifforenco  in 
Uie  subject  of  ihdtn—^  paiuiro  receptivity.  But  thore  are 
oortain  common  cbaraoten  in  rirtne  of  which  Feelings  oUior- 
wise  quit«  unlike,  range  tliemaelreB  together  either  nndur 
iJie  hiiul  at  plnuorable  nr  under  tbo  bead  of  painful.  Jut 
as  we  saw  Uwt  Lhv  division  of  Kcclingi  into  real  and  idod, 
which  is  based  on  a  functional  differencOt  out^  across  lUo 
divisions  into  contnl,  ento-poripfaeral,  and  cpi>periuliurul, 
which  art)  bniod  on  structural  diflurencM;  so  bore  wo  tnny  sua 
that  tho  diviaiou  of  Feeling*  into  ngm-nblu  aitd  disagreeable, 
Iranwaaa  all  other  Urm  of  deiuarkntion — groups  into  oas 
beterogenaoaa  assemblage  aanaatioas  Irom   all   parta  and 
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emotions  of  varions  kindii,  together  with  Uto  iik-os  of  snch 
BCDitnlion-i  imil  <>iaotioQii,  aiid  iuto  aooUier  oitWMtibkgo  wnii»> 
tioDS  nnil  emotions,  real  and  ideal,  Rimil&rl/  hcterogenfions. 
To  treat  fully  of  cousciotunesa  under  this  further  aspect, 
would  cnrrv  as  etill  moro  widely  ont  of  our  courM ;  for  tliA 
phoitomciia  of  Ptciunro  sad  Pain  are  perhaps  tho  most 
ohscure  and  inrulred  wliioh  Pajrohology  incladee.  It  mast 
■nffice  to  set  down  here  what  appear  to  be  tbo  wsentiala. 

(  123.  Plmsurcs  wad  Painii  aro  oonconuUnto  of  certain 
itatca,  local  or  general — certain  actions,  I  was  about  to 
say,  bot  since  pains  of  one  class  accompany  wL&t  we  dis* 
tinguish  as  inactions  (though  those  can  nerer  ho  absolute 
whilv  tbo  life,  genoral  or  local,  continuM)  it  ia  better  to  uso 
tlie  word  atateiS.  Not  that  all  living  stat43«,  either  of  tho 
whole  organism  or  of  any  organ,  ore  accompanied  by  ple*- 
Burca  or  pains ;  for  many  of  tbem,  aa  those  of  the  viscera 
during  the  normal  discharge  of  their  fimctious,  yield  to 
consctoosncss  no  ft-elings  of  any  kind;  and  thvro  are  also 
feelings  yirldcd  by  higher  organs  that  aro  neither  ploaisure- 
able  Dor  painful,  as  ua  ordinary  sensation  of  touch.  But 
while  certain  stales  cauae  no  feelingn,  and  other  slAtcit 
cause  iudiSerxtnt  feeling!),  the  feebnga  distinguished  m  pica.- 
suralili;  aud  piLiDful  manifustly  rccult  from  sintcs  of  some 
kind ;  and  the  question  ia  'What  ore  the  ((t4tU-»  which 
yield  PaiiiH  and  what  are  the  states  which  yield  Plca#un.ti  ? 

As  implied  by  the  parenthetical  remark  just  made,  tlitre 
are  pains  ariaiug  from  states  of  inaction — ^pains  wo  call 
thom,  since  wo  hero  use  the  word  as  antithetical  to  plea- 
turcH ;  but  they  are  bedl  known  as  discomforts  or  oruvinga, 
from  haviii];  a  quality  tii  which  they  ore  liko  one  another  and 
unlike  paina  commonly  so-culli^d.  l>et  us  glance  at  Ibeii' 
liMtdtng  kinds.  Tbo  cravings  due  to  inaction  of 

the  organs  yielding  the  higher  cpi-prripherol  fuvlings,  ore 
nrely  strong  because  those  urgans  aro  nuvly  quito  inactive. 
SeneationB  of  touch  beinij  iucessant,  the  want  of  Uwm  is 
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ncTur  fvlt.  Sonnda  we  00  babitimlly  beiurd  everywliwe  lli*t 
few  cxperieuoe  the  desire  for  tbem  which  follows  ooattnnetl 
■ile&ce.  Only  ativr  being  oonfiawl  for  dnya  id  tlu>  duric  duo* 
tbera  come  a  positiTO  longing  for  tight  and  colour.  Tho 
ftbwnoo  of  odoura  never  become*  an  element  of  diacomforl. 
And  thoQgh  after  persistent  denial  of  them  certain  oatunil 
toatM,  aa  those  of  swcvtaess,  nod  Btill  moro  certain  acquired 
tostM,  as  thoso  of  ftloobol  fuid  tobacco,  come  to  bo  ntncli 
dcsirod ;  vet  tlie  cravioga  for  them  are  by  no  mnuia  ito 
ElroDg  as  the  acco[npao}-ing  eoto-periphoral  cmrioga  with 
wliioh  the/  are  apt  to  be  coafoundod.  Among 

Bravings  of  ibo  ento-[>vriphcnd  order  occur  tomi]  of  tlu 
etrongcaL  Inaction  of  the  aliiucntary  oanal  is  won 
followed  by  hunger ;  and  if  the  inaction  continues,  this, 
rifling  presently  to  a  disliuct  discomfort,  erontually  passes 
into  something  more  intcnso.  So,  too,  that  aUtod  ia> 
action  doe  to  duficimcy  of  liquid  in  tho  ingusta,  brings 
on  thu  longing  wo  call  ihirtt,  which  oIko  may  riao  to 
a  great  height.  And  similarly  with  the  abnormal  ap- 
pi^Ules  for  habitual  8timnUnl«.  Wo  must  not  omit 
the  disagrooablu  state  of  conwiousnesa  caused  by  moscular 
inoctiou.  The  irritation  that  aocompantes  enforced  qui- 
QSnnice,  often  veiy  manifest  in  children,  must  be  numhcrud 
among  tho  enio-pcnphcra]  cntrtngs.  Than  renwiu 

the  disHatixlaotious  brought  on  by  oortain  inaoUons  of  tbo 
oent<a]  oigaxu  of  the  nervous  system — the  omotkuBl  cmTtnga. 
Solitude,  ueocasilaling  quiescence  of  the  fiunitlies  exorcised 
in  holding  convert  with  our  fellow-beings,  leads  by  and  by 
to  great  misery.  The  entire  abconoe  of  marks  of  ap. 
proval  from  tJiose  around  us,  causes  a  state  of  oonsciooa* 
ncss  difficult  to  bear;  and  peisons  accustomed  to  jtoititivo 
applause  foci  unhappy  whvn  it  is  not  given.  In  liko  manner, 
the  faculties  which  havu  the  closer  human  relations  fur  tht^ir 
splwro,  yield  their  pains  of  inaoLion — the  yearnings  of  tho 
lUToctions.  To  meet  an  obTiODS  criticiBm  it  may  bo  rc> 
BMtriced  thai  the  ioteoscr  forms  of  distress  caused  by  ll:<i 
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brf^Vin^  of  thrae  cloeer  humaa  relatiuns,  are  not  to  be  in- 
oladed  among  emotiouol  crarinj^ ;  but  result  from  the 
represeatation  of  a  fuLarc  in  which  such  crnTiuga  will  nercr 
be  aat4HGc^ 

We  now  Im-n  to  pitins  of  the  opposite  kind — tlii<  stntM 
of  consciousness  thiit  accompaoy  ozcMmivo  notioiin.  Of 
tbeM  there  are,  of  cotirae,  dasaoa  correaponding  to  the 
ftboro-described  classes  of  the  pains  of  dt-ficimt  actions. 
They  omst  be   briefly  enumerated.  Among  the 

ept-periplicral  foolings,  tliosc  which  originate  on  the  general 
aarfdco  arc  conspicuoosly  c»pal>le  of  beiug  raised  to  a  pnio' 
fhl  stMtigth.  I'ho  sensation  of  heat  much  iDtensiScd  pasGos 
into  the  uubeitrsble  seoBatioc  we  know  as  bnmiug  or  scald- 
ing. Pressure  agaiost  a  hard  body  produces  by  its  excess 
an  inlolerablo  slaUi  of  consciousni-nM.  Donbtlesw,  too,  all 
smarts  and  achra  catued  by  bruises,  wounds,  aud  other 
injuries  of  Uio  surface,  imply  tlio  tmdue  exciteinentof  nerve* 
which  wlii-D  nonnally  excited  yield  the  normal  peripheral 
feelings.  Auditory  scuEatwns  occasionally  rise  to  an  ex- 
treme that  cannot  be  bomo  with  cqnnnimity.  Fbrsona  in 
tbo  cDpota  from  which  a  cannon  is  firud,  or  ibotte  in  a  bcUry 
wbeo  a  pwd  is  being  rung,  have  virid  experiences  of  this. 
It  is  not  often  that  visual  feelings  reach  a  height  which  is 
palnftil — in  men,  at  least,  wliose  eyes  arc  strong.  Bui  men 
whoee  eyes  are  debilitated  cannot  look  at  the  snn  without 
snBcring,  and  eron  find  it  unpleasant  to  gaze  at  a  large  area 
of  bright  scarlet.  Olfactory  leeliugs,  often  exceedingly  dis- 
agrecablo,  do  not  become  positive  pains.  Inhaling  ammo- 
nia does,  indeed,  cause  n  kind  of  smart;  but  this,  arising 
not  in  the  oUactoiy  chamber  mo  much  as  in  tlie  nostriU,  is 
rather  to  bu  daascd  as  au  intense  form  of  common  senBa- 
tion.  Tastes,  too,  lliongh  many  of  them  arc  repugnant,  do 
not  1>ccouie  painful  by  iucrenso  ofsfrcuglh  ;  nor  when  tho 
repugnancy  exists  is  Btn-uglU  a1tt':iyii  a  nciidful  condittou. 
On  tho  one  hand,  such  a  tasto  as  that  of  cod'lirer  oil  is  dis. 
ugn^wbh}  own  thuugh  slight]  wlule,  on  the  otbiv  hand, 
18 
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Bwcctnciu  is  Dot  rendered  disagrconblv  hy  anj  drgrM  of 
iiitcnHity.  Among  f<>«lin|iii   of   itito-porlpUMiil 

c>rigin>  tlie  connexion  ljet«-«cti  pniu  and  excess  o(  octiua 
18  Elamiliar.  Such  of  tlu'in  as  lurconiptinj-  mascaliir  etmltu 
efaow  DS  puna  nwoliocl  through  intrnsificntion  of  fMlingi 
whtc-b  when  mndcmie  nro  not  painful :  the  dlitrmBing 
consoiotisniess  of  exLrcmo  i-Qurt  is  a  higher  dogreo  «f  the 
ordinary  consciousncu  of  olfort.  But  passing  over  the 
'pcripbcml  pnin«  of  this  order,  it  is  to  bo  rciaarkcd 
iho  rr«t  thiit  tbcy  nriiio  from  cxceesire  set  ions  in  orgMU 
whoso  normal  iu:liuna  yield  no  ft.vlingft,  Tho  pains  coa- 
eetiiiont  on  replrtion  oomo  from  piiru  whicb,  whun  not  ovor- 
taxcd,  uld  uo  approcisblD  elements  to  consotOBsooM  j  and 
ib  is  thus  with  the  Ttscers  in  gcnLinJ.  The  like  tnay  be 
said  of  those  poina  initistod  within  tho  limbs  which  uro  not 
ilircetlj  duo  to  cxocsms  of  action  of  the  limbs  theauselrea 
or  ports  of  tbitD).  Sucb  pniim,  consequont,  lot  ns  say,  on 
goni  or  on  ft  local  disceae,  imply  oxtn-mo  dt-mnnds  made  on 
wrtAin  Irical  Rtroetures  and  their  norvee,  which  when  not 
OTiT-worked  origiuate  no  sensations.  'I1u<  ci^tral 

fiH'linga  are  scsrct'ly  in  any  case  made  painful  tiimply  by 
excess.  Xormal  emotions  responding  to  the  %-arioua  normal 
nctivitii-N,  do  not,  however  Iiigh  they  inny  riso,  beconio  in- 
irinstically  diiingrti-able.  Wu  hove,  indeed,  occasioiutl  alia- 
eion  to  statoa  in  which  "joy  is  almost;  pnin,"  fhowing  a 
perceived  npprf)avli  to  tbie  i-tfL-vl  of  pxofBS ;  but  if  patu  m 
caused  is  ever  actually  triu-hed,  it  is  very  rarely. 

llina  reoognixitig,  at  tlio  one  extreme,  the  nepntiro  paint 
uf  inactioofi,  i-alli-d  cravings,  and,  at  ihii  ulhi-r  uxIrenuT,  ibo 
'posittTo  psioa  of  oxcessivu  actions,  tbo  ioplic-atioa  is  that 
ploasurot  nceompany  actions  lying  bctwoon  ilu'Mt  t-xtrerooa. 
It  IK  tme  ihiit  (hu  positive  or  ui-gntivu  pnin  atirmliog  onr 
or  other  of  the  ('xtrrmos  is  missing  among  actions  of  certain 
orders ;  mid  thai  iilhor  scti^ms  mny  be  named  which  arc  dia* 
agreealjlr  evru  wb<TU  of  mcdinm  inlfnaity.  l)i  *omo  of  thoaa 
caaas  the  oxpUsatioa  is  that  no  frtolinff  of  the  order  duo  to 
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tbo  rxtrema  ststo  arises  bccatiso  tlio  extremo  etitta  is  ti<St 
rciithfd.  Hie  fact  Uiat  from  tho  kidnrys  Utcra  come*  no 
craving,  maj-  pair  off  with  tlie  fact  that  th«y  haro  alwani 
trork  to  do.  No  one  longs  for  liictual  iitiprcHsioun  for  tho 
aufficiont  reason  that  tactoal  imprefiaiona  aro  ottoeaBtng.  Tlie 
omotionx  that  go  lUong  with  tho  sncoossful  pursuit  of  ths 
various  ohjocta  of  life,  connot  well  riitc  from  a  {Jeasumble 
dcgrc«  to  a  paiafal  degree;  since  the  enTironing  conditiona 
wfaicli  cnQM)  them  do  not  admit  of  the  required  progrosaiyo 
inter xilicalion.  Gcnorall}'  eponking,  then,  pleasures  am  tlio 
coooomitanta  of  medium  activities,  whi;ro  tbe  activities  are 
or  kinds  liable  to  be  in  excess  or  in  defect;  and  where  they 
aro  of  kinds  not  liablo  to  bo  excessive,  ple»sore  incrca&es 
aa  thti  activity  incrctues,  except  whoro  tho  activity  is  either 
ooDStant  or  involonlary. 

Thoagb  we  thus  ate  whereabouts  pleasure  is  to  bo  found 
among  the  feelings,  it  must  be  admitted  that  its  relations 
remain  but  ill-defined.  The  conception  of  it  as  the  con* 
comitant  of  an  activity  wbicli  is  neither  too  small  nor  too 
great,  is  a  conception  open  to  a  critioiam  nkin  to  that  mndr 
by  ilr.  Kill  on  the  doctrine  of  Sir  W.  Unniillon,  that "  plea- 
Buru  ill  a  roHox  of  the  apontaneous  and  unimpedul  exertioit 
of  a  power,  of  who»o  energy  wo  aro  oonsdoos,"  and  npou 
the  kindred  doctrine  of  ^rittotlo,  tJiat  it  aocomp'inios  the 
action  of  a  bcatlby  faculty  on  its  appropriate  object.     Fur 

there  arise  the  questions What  oonHlitulm  a  medium 

activity  f  What  dctermiws  that  lower  limit  of  pleasur- 
able action  bi-low  which  tliirv  is  craving,  and  that  higher 
limit  of  pleiuturuble  action  above  which  there  is  pain  T 

Is  il  possible  to  answer  these  queatioRii,  and  M  it  possible 
to  answer  the  further  question — How  happen  there  to  be 
certain  feelings  (as  among  tastes  and  odours)  which  are 
disBgreenblo  in  all  dcgrci-s  of  intensity,  and  others  that  are 
Bgreeable  in  all  degrees  of  Inti'Uiiity?  Aoswi-rs  are,  I  believe, 
to  bo  fonnd.  But  they  most  be  sought  in  a  region  which 
psychdogisis  have  not  explored,     if  we  study  feelui^  only 
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BH  thety  nt  pn>M>nt  oxiib,  wo  «luill  fini]  no  itolntioa  [  bat  wo 
iD»y  find  a  solution  it  we  turn  to  Uib  piiat  cuutlitiona  imdei- 
wbioh  fo«Iiiig§  bars  been  ovolred. 

}  124.  Let  BH  first  glance  at  tlio  faoi|  aaSciinitljr  obriotu 
and  Kiinif-k-titly  siguificant,  that  the  extromo  ttMcn,  poaitiv-o 
and  urg^ittive,  along  triili  whicb  patus  occur,  ore  aUtra 
iooonsistent  with  thai  duo  balance  of  tho  functions  oon* 
ailitttng  health;  whcroM  thai  iiifMlitim  Htat«  nlunj;  with  which 
plooaure  occun,  U  consiatost  with,  ur  nthLT  in  domandod 
by,  this  due  balance.  This  we  may  see  a  priori.  In  m 
maluaUy-dopeudcnt  sol  of  organs  having  •  eowetuv*  of 
ftinoliODS,  tho  very  exiitenoo  of  a  apuctal  orgmu  having  iia 
Bpeoial  fitnolion,  impliea  tliat  tbo  abaonce  of  ita  faoction 
tntiHt  cjiuHe  disturbance  of  the  eonteiutiM — itnplii^H,  too,  that 
its  luuction  may  bo  nii-wd  lo  an  excess  which  niuBl  omiho 
disLurbanco  of  thu  con•m•1f4^— iroplies,  iherofore,  thai  main* 
teaanco  of  the  consmuas  goca  along  with  a  roodiuni  dogruo 
of  ilB  fa&ction.  Tbo  a  priori  inference  involved,  that  ifaew 
tnHiiito  ncliona  prodactive  of  pleoKaro  mmit  bo  benefictnl, 
and  the  extreme  actions  prodnclii'o  of  pain  detrimental,  is 
aboudantly  confirmed  li  pattarwri  where  the  auliou  ara  of 
•U<o«eeutial  kituin.     Uer«  aro  n  tow  cases. 

IntciiMi  cold  atid  intcmte  beat  both  cniine  acnto  suOV-riog, 
and  if  tho  body  is  Iod;^  exposed  to  theiu  both  cause  doatb  | 
while  a  iDudi.tr»te  warmth  in  pleaKurablu  and  <;ondnces  lo 
pl^aical  wrlUbeiiig.  Kxtn-me  cranng  for  food  accotupaniM 
a  hurtful  iiiactiuu  of  the  digeaUve  organa,  and  if  this  craving 
aud  tliis  inaction  pcraJst  the  mult  ia  fiUal.  ConvL-rsely,  if 
solid  food,  or  liquid,  continues  to  be  swallowed  nndcr  ootn> 
pulsion,  rcgaidlns  of  the  painful  scuaalioiui  producud,  the 
efliKt  is  aUo  detninentnl,  and  may  oven  kill.  Dot  bclweoD 
tbsM  poini  nlu-ndittg  doficieut  and  exci-ssivo  action  thoM 
an  tho  |:dk!asuri-«  of  cnliug,  which  ore  keenoitt  when  Uia 
benefit  to  he  derived  is  greatest.  To  a  person  iu  health 
duly  retilad,  the  feeling  tliat  aocompaniea  abooluto  iuacllun 
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of  tlip  inaac1«9  ii  nnbmnihto ;  und  tliiti  ieocHon  m  Enjnriotiii 
Ou  tho  othor  band,  exlretne  exertion  of  Ute  nmiicles  in 
gcncnil  is  ntilcu  di«tr(^;Bin};  and  prodoctivo  of  pro^ttnttioa, 
vbile  exertion  of  «  piirticuUr  moM^le  pusbed  to  «  pAinful 
excess,  U-ATes  a  temporary  paralyHia,  and  occasionally,  by 
rnpturing  somo  of  tbo  mascular  fibres,  ontuils  prolmigod 
nselcsttocss.  Arrest  of  bnaatliing  by  forcible  olosaro  of  ttio 
air-pasaages,  caoaes  an  intolerable  state  of  consoionsness  j 
and  lifo  soon  ceases  if  there  is  no  relief.  Tho  brcnibinff  of 
fonl  air  is  injurious  as  well  as  rcpugnnnl;  whilo  llio  brcntiiing 
of  air  Lbat  is  exocptiouall;  fresb  and  pure,  ia  both  ple«w4 
snrablo  and  pfayHitMlly  advantageoos.  So,  too,  U  it  mtb 
tbo  foclinga  caased  by  contacts  with  objects.  ThoOj^b,  as 
above  pointed  oat,  we  cannot  bo  deburrrd  from  tlu>s(i,  and 
tbomfore  liave  no  oranng  for  tboin  and  UlUo  or  no  plraaorsl 
in  tliotn,  yet-  we  are  liable  to  oxcosaes  of  tbcm  aiid  the^ 
accompanying  pnina ;  and  tlicse  pitios  are  tlie  conxilittiros  of 
detriinestal  results— «niHbingR,  and  bruisea,  and  laoemtio&B. 
It  ia  even  ao  witk  extremely  strong  taat«8  and  scwUs.  Thoj 
intense  vegetal  bitters  are  poisonous  in  any  coOMidombli 
quantities,  and  tbo  intonscst  are  poisooous  in  rery  atnull 
qunnlitjcs.  Powerful  acid.-*,  too,  are  poisonuus  —  being, 
indeed,  immediately  di^tructive  of  tlie  mcmbr3iH'<s  they 
touch.  And  gases  that  violently  irritate  when  luliuled,  as 
ooncoatrated  ammonia,  or  as  pure  chlorine,  or  as  hydro* 
chloric  acid,  work  deleterious  effects. 

Those  facts  should  of  themaelvos  suffice  to  prodnoe  the 
conviction,   spile  of  appnrvnt   exceptions,   that  pnius   ara 
tbo  convUtives  of  actioun  injurioujii  to  the  orgtunitui,  whilof 
pleasures  are  the  ooirelativee  of  actions  conducive  to  its 
welfare.    We  need  not,  however,  rest  satisfied  with  an  in- 
duction from  these  instances  yielded  by  the  essential  vital ' 
functions ;  for  it   is   an   inevitable   de<luotJon    from    tho 
hj'pothwis  of  Evolution,  that   laoea   of  sentient  creatnrea , 
could  hat*  oome   into    existeiue    nnder   no    other   ooo' 
ditiona. 
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}  125.  If  wo  cubstitDto  for  tho  word  Pt«acnro  tlio  vquivii- 
lonc  pimse — a  feeling  which  we  eeck  to  bring  into  con- 
jossncss  and  rotaio  there,  and  if  we  substitute  for  tha 
rord  Pkia  tli«  C()nirnk^nt  phraso — a  foelinj^  whicli  wo  seek 
to  got  out  of  coiLicioiuinftss  nnd  to  kMip  out ;  wq  »ce  at  Ones 
th&l,  if  the  states  of  couscioosnesa  which  a  creaiore  oadeo- 
Tours  to  maintain  are  tho  corralatiTCS  of  iDJuriotta  actions, 
and  if  the  Htntcx  of  coiucioosoosa  whicli  it  oadenroum 
to  expel  are  the  oorrelntives  of  beneficial  actions, 
it  most  quickly  diBapp4>ar  thmn^h  persistence  in  tho  ia> 
jiirious  and  aroidance  of  tho  beiii'fit'ial.  In  othirr  words, 
those  races  of  beingn  only  can  have  sarrived  in  which,  oo 
thoATortige,  agreeable  or  desirt^d  feeliaga  wotit  along  with 
activities  conducive  to  tlio  maintenancB  of  life,  while  dis- 
agreeable and  habitually-avoided  fvelingn  went  along  with 
activitiv»  directly  or  indirectly  dostnctivo  of  lifo ;  and  there 
most  ever  havo  hot-n,  other  things  equal,  lliu  most  numcT> 
->us  and  long-coutinncd  snrvivaJs  among  rnovs  m  which 
llii-iM;  ndJiiAtmonta  of  foulings  to  actions  were  the  best,  tend* 
ing  over  to  bring  about  perfect  adjaatmenl. 

If  we  exoept  the  human  race  and  aome  of  tho  highest 
allied  roooB,  in  which  foroaighl  of  distant  eonscquenees  in- 
troducps  n  complicating  element,  it  is  nndeniable  that  every 
aiiimal  habitually  peraiots  in  each  act  which  gives  pleasure, 
no  luug  oa  it  does  so,  and  deaistx  from  each  act  which  gives 
pain.  It  ia  mauifeat  that,  for  crciilurcs  of  low  intelligcuoD, 
ntiable  to  trace  involved  seqnracvs  of  oBects,  there  con  bo 
no  other  guidance.  It  ts  maoifcsl  that  in  proportion  as  this 
guidance  approaches  <iou{^etenese,  the  lifo  will  bo  long ;  and 
Uiat  the  life  wilt  be  short  in  proportion  ns  it  f<ills  short  of 
complotencss.  Wlicnre  it  follows  that  as,  other  things 
equi^,  the  longer-lived  individtinls  of  any  spi-cice  will  more 
Avquently  produce  and  rear  progeny  thw  the  shorter-lived, 
the  dcKendanta  of  the  one  mn.il  tend  to  replace  ihoeo  of 
the  othe^-a  procoia  whicli,  equally  opemlivo  among  the 
multiplying  Gunilirs  of  tbeao  surviving  dosoendants,  cannot 
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bnt  wnrlc  towards  mamtPDAncn  uid  improTomeat  of  ttie 
gnidanco. 

Sow  thvn,  it  'vrill  be  asked,  docs  it  bappoa  that  nninuiU 
•omoLimes  die  from  oatiog  poi«oDOus  pliuit«,  or  »urf«rit  tliom. 
selves  fatall)-  witli  kiodn  of  food  wliicli,  though  wholMome 
ia  moderate  qoantilieii,  aro  iojurioua  in  largo  quantilios  t 
Tbo  reply  is  tlint,  hy  nataral  selection,  the  gnidanco  of  plco- 
tores  and  painn  can  b«  adjiutod  only  to  tlio  oircanubiDcoa 
of  UiA  luibilal  within  wliichthttspocial  typo  has  bfienaroU'rd. 
Snrrival  of  the  fittest  cannot  bring  the  iucliitations  and  avor- 
siuna  into  bannony  with  nnfelt  condiljoiu.  And  since  eocli 
Bpccies  onder  pressore  of  tncrcoAiDj*  nnmbora  is  ever  thrnst- 
jiig  itMlf  intosdjocflntonrironments,  il«  membcis  inusl  front 
tuno  to  ticno  ourab  wiUi  plants,  with  prey,  vrilh  eniKnics, 
iritb  pliysicdJ  actions,  of  which  neither  they  nnr  tlieir 
saoostora  hare  bad  experience,  and  to  which  their  fcolmgt* 
am  unadapt«d.  Not  only  by  migration  into  olhci'  habitota, 
bnt  also  by  clinnf^,  inorganio  and  organic,  within  it«  oiro 
habitat,  does  each  species  suffer  from  Diilures  of  adjustment. 
Bat  mis-ndjastmonc  inevitably  sots  up  re-adjustment.  TIioro 
iudiridnob  in  whom  the  likux  and  disliket!  happen  to  be 
moMt  out  of  harmony  with  tbu  nvw  oircumntancvs,  aro  the 
first  to  disappear.  And  if  the  race  continues  to  oxist  tbtrro 
cannot  but  ariHO,  by  perpetual  killing-off  of  the  loiuit 
adapted,  a  variety  baviug  feelings  tliat  een'o  aa  iucenttm 
and  deterrents  in  the  moditiod  way  required. 

We  will  conaidor  moro  at  I'-n^tli,  in  connection  with  nnr 
own  moo,  tJio  qualifioatious  with  which  the  general  law  laasi 
be  received. 

§  126.  Mankind  shows  na  tn  many  conspicuous  ways,  tho 
fiuloioa  of  adjostment  that  follow  changes  of  environing 
F  ocioditions — not  so  much  tho  changes  which  mifrnttiona  ia- 

U  volv^  though  tbeso  too  are  to  be  taken  into  account,  bu6 

I         the  obangcs  caused  by  tho  growth  of  large  eocioties. 
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parts  of  tho  Biwth,  had  feelings  cong^nioiu  with  the  waml^r- 
iiig  predator;  life,  onlj'  incipiontly  social,  vrhicli  ihny  had  to 
load.  Inadcqaate  suppljr  of  wild  food  compolU'd  somo  of 
their  dfisccndnnt«  to  become  putoral  and  ngrioultuml ;  and 
thcM  multiplied  into  popaloua  tribua  and  eveatoally  into 
settled  communities.  Thpy  were  thuroby  cut  off  from  octiri- 
ties  like  tlione  of  the  mun  wliuso  charncti-rs  tJiey  inherited, 
and  were  forced  into  uctivitic*  to  which  their  iuhiintcd 
cbaractors  furntshod  no  inccntiros.  Throughout  tho  coarM 
of  civilization  this  Ima  been,  and  contiuu<>H  in  largo 
nuauurc  to  bo,  Iho  aooroo  of  discordancea  between  in* 
clinationa  and  requireniGats.  On  tlio  one  hand,  there 
atilt  Borvive  tho»o  fuulingn,  qnito  proper  to  our  Ktuota 
MtODstorB,  which  find  thoir  gratification  in  tho  Jc- 
etructire  ootivities  of  tho  ohoso  and  in  wiirfaro — feoUugs 
which,  anti<8ocial  aa  i»  tho  conduct  tlicy  prompt,  ia- 
dircctlj  cause  nomerooa  miseries.  Oo  the  other  hand, 
persistent  and  roonotonons  hibonr  has  been  rondcrod  bf 
the  prcssnro  of  popalatioa  a  necesei^;  and  tbougli  to 
civiliied  men  work  is  by  no  means  eo  repugnant  ao  to 
savages,  and  to  a  few  is  orcn  a  sonrco  of  pleasure,  yet  the 
nN4uljii»tm<-nt  has  at  present  gone  by  no  means  so  far  that 
plonsure  is  habitually  found  io  tlie  amoaut  of  worlc  hnbitn- 
ftlly  required.  Further,  it  is  to  bo  observed  that  many  of  tho 
indtmtrial  activities  which  tho  Ktmggto  for  cxistimco  liaa 
llinist  on  the  members  of  ntodorn  soci«tios,  nro  tn>door 
activities — aclivitios  not  only  nnresponded  to  by  the  fivl- 
tngs  inherited  from  abori^oal  moni  but  in  direct  conflict 
witlt  those  moro  remotely  inherited  and  deeply  organiccd 
feelings  which  prompt  a  varied  life  in  the  open  air. 

Secondary  disoordanees,  and  rosnlting  diirangenipnto  of 
tlie  normal  guidance,  am  indirectly  caused  by  tliin  enforced 
porostcnco  in  habits  of  Ufo  at  voriuitoe  with  the  nc«ds  of  the 
ODBitiUition.  A  sodootary  occupation  porsnod  for  yoan  in  a 
eoofiued  air,  regardless  of  pn>t«sting  sensations,  brings  about 
a  degenerate  physical  state  in  which  the  inherited  feelings 
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■re  greatly  oat  of  hattnoQT'  ir!tb  tho  snpcrinJaced  roqnire^ 
tncnts  of  tbci  body.  Desired  foods,  ortginally  Appropriate, 
bcoomo  t&dtgostiblo.  An  air  plcuuro-giring  hy  its  freab- 
']t«ss  to  those  ia  vigour,  brings  oolda  luid  rhcnmntisins. 
Atnonnta  of  exertion  and  exciteraont  oatanilly  hcnlthful  and 
gratifying,  aro  foand  iojariona.  All  which  evils,  due  though 
they  are  to  continued  disregard  of  tho  guidance  of  inherited 
fet-lings,  come  eveutnally  to  bo  mistokcD  for  proofs  that  the 
gaidaace  of  inherited  feelings  is  irortUesa. 

Them  iu  jet  another  denvatiTo  canse  of  derangement. 
Men  who9i>  drcuniHUutccB  oompol  thorn  daj  kfbor  day  to  cnll 
certain  powera  into  nndne  and  ptunful  action,  while  they  are 
eliat  oat  from  moat  of  tho  plensuros  aooompanyiog  iho  doo 
acUoQ  of  otbor  powvre,  ftro  Uablv  to  cftrrjr  too  for  sncb  plea* ' 
mrmbla  actions  u  remain  to  them.   Attvt  dingreaabla  statm  ■ 
of  ooQsctoasnesa  bag  submittod  to,  on  ^^roenblo  ttnto  of ' 
coosoioiuneM  is  reouivcd  with  eagonuws ;  and  in  tho  absenco 
of  alternative  agreeable  stntes  is  maintained  by  too  groat  a 
persistence  in  the  action   which   brings  it.     Qenco  ariae 
various  kinds  of  ozcoss.     Feelings  which  wonld  not  havo ' 
misled  laen  if  aU  their  other  fcelinga  had  bad  appropriiite 
ajidieres  of  notion,  become  misleading  when  these  other  feel> 
inga  are  repressed.     And  then  there  is  charged  npon  the 
actiro  feelings  that  misguidanco  which  has  anscn  from 
enforced  disobedicnco  to  tho  rest. 

The  rectification  of  thc>M  profound  and  multitudinous  dis> 
cordanc«B  by  the  re-equitibration  of  constitution  and  oondi> 
tions,  proceeds  in  the  Unman  race  vory  slowly,  for  Siev«r«l 
reasons.     They  aro  thcso.  Ast  pointed  out  in  the 

rrindplet  of  Biology,  ^  16G,  tho  fitting  of  an  organUm 
to  new  circumstoncea  bocomos  leas  and  le39  easily  effected  by 
snrriralof  the  fittost  in  proportion  as  the  organism  becomes 
complex.  This  ia  iUostrated  most  clearly  among  oonelves. 
Tboro  are  ao  many  kinds  of  superiorities  which  severally 
enable  jaoo  to  sorvivoj  notwithstanding  acoompaoying  in- 
firiorities,  tb&t  natuixd  selection  cannot  by  itself  rectify  any 
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pnrticaUp  aD<!to«ai :  eopeciall;  if,  u  nsnallj  hftppcMr  tbn« 
uo  co-exi«ting  anfitBesses  wliioli  all  may  indopondently. 
Indirect  eqailibration  can  pUy  but  a  eecoodnt;  port,  uid  lUe 
diange  haviog  to  bo  wrought  bj  direct  eqailibratton,  or  Iho 
inberitBDCo  of  runolioanlly-produccd  ftltcrattons,  is  Btovror 
than  it  would  othcrwtso  bo.  -Again,  Uio  condiliont 

to  which  wo  must  be  ro-«dapted  are  themselvea  dUDgiog. 
Each  further  modificntioD  of  Lamaa  natnre  mftkes  possible  a 
fbrthor  RDci&l  modification.  The  environtnent  tUlen  iilong 
with  alteration  of  tbo  constiUition.  Hence  there  is  n^^uircd 
re-adjostmont  npon  re-adjuatmoot^  Ooco  more, 

SDch  help  to  rc-adjustmcnt  as  would  result  from  florrira)  of 
tho  fittest  if  individualn  in  most  rcspeobs  ill-fitted  were 
allowed  to  disappear,  ia  in  great  part  prevented.  Indeed, 
the  imbecile  and  idle  are  artificial!;  enabled  to  naltipl;  at 
Uia  expense  of  tl>0  cnpabln  and  indastrions. 

In  the  case  of  mankind,  then,  there  has  ariaen,  and  most 
long  oontinno,  a  deep  and  inrolvod  derangonient  of  (be 
natural  connoxiouH  between  pleasures  and  braefioia]  octiotis 
and  between  pains  and  detrimental  actions— hi  derangomenb 
frhicb  10  obscurt«  th(>ee  natural  connexions  tliat  even  the 
rorerse  conncxioas  are  supposed  to  obtain.  And  ike  hM- 
avowed  belief,  very  commontj  to  be  met  with,  that  painful 
aoHona  are  beneficial  and  pleamrablo  actions  detrimental, 
Las  been,  and  still  is,  upheld  by  crrwls  which  prewnt  for 
the  worship  of  men  a  Being  who  is  snppo«d  to  be  displeaacd 
with  them  if  they  seek  gratifications,  and  to  be  propitiated  by 
gratuitous  self-doniaU  and  even  by  svlf-torluros. 

5  127.  Hero,  howerer,  we  accept  the  ineritablo  corollary 
fhmi  the  general  doctrine  of  Erolation,  that  pleasures  are 
the  inoentives  to  Ufe^npporthig  acts  and  pains  the  deterrents 
from  life>do8troyiag  acta.  Kot  only  do  we  see  thnt  among 
inferior  sentient  oreatorvs  this  guidance  is  oodoniably  efii- 
eient,  but  also  tliat  it  is  tmdeniably  efficient  in  ourselves,  m 
lar  as  regards   the  fiiDCtioiiB  on  which   life  immediate 
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dep«Bd3.  And  we  cnnnot  bora  tuppose  UiAt  ■  re^Iatire 
■7»tom  DffieiiMit  for  alj-essential  actions  liaa  to  bo  rtiTOnwd 
for  the  acttons  growing  out  of  thorn, 

Ono  more  qaaliBcation  has  to  be  nuulo.    We  are  apt 
to  toktt  for  gnou-d  that  tlie  benoGcial  acttona  a«ocirect  miuG 
be  aotiona  bcnofidul  to  the  indiridualj  where«a  tite  only 
neoeasity  ia  that  they  hIuiU  be  bendiciol  to  the  race.    31m 
fcwo  sra  b;  no  means  identical.    Up  to  a  certain  poiut,  while 
the  iDdividuul  is  young  and  not  yet  fertile,  its  welfiuro  and 
the  welfare  of  the  race  go  together;  but  when  the  repro- 
ductive age  ia  reached,  the  welfare  of  the  individual  and  of 
ihu  rnoo  cease  to  bo  the  eame,  and  may  be  diaiu(!tncidly 
opposed.     In  fiMt  they  nro  diamotricnlly  oppuaud  more  fre- 
qaenl'ly  tluui  not.     I  do  not  rofor  nMMvly  to  those  casoa  of 
asexual  genesis  prevalent  among  the  lower  typea  of  ac 
in  which,  by  the  breaking  up  of  ita  body  into  two  or  more,] 
tite  individuality  of  tlie  parent  ia  lost  in  Ibe  individoaliticc 
of  tho  oflkpring  i  bat  I  refer  to  those  caaee  of  sexual  gonesic, 
very  general  among  invortobrato  animals,  tn  which  the  death 
of  the  parenta  is  a  normal  result  of  propngaiton.    In  the 
great  class  Inaecta,  tjie  specie.^  of  which  oiit>nambor  all 
other  animal  epeciee,  the  role  is  that  the  male  livea  only 
nntil  A  now  gODeratUm  has  boon  begolU^a,  and  that  the 
female  dies  oa  soon  aa  the  eggs  ar«  deposited,  or,  as  in  som«j 
oaaesj  leaves  the  dead  shell  of  her  body  to  be  a  prot 
cover  to  the  egga.     Here,  however,  each  now  genoratioa 
does  not  dvpond  for  its  welfare  on  continued  life  of  tlio  old. 
\Vh(>ro,  ns  among  the  bighn*  animals,  the  oSapring  have  to  be 
fostered,  survival  of  tlio  fittest  most  establish  such  a  consti- 
tolional  balance  that  obedience  to  the  feelings,  poriphoral  and 
central,  which  secure  the  maintenance  of  tho  spocios  cannot^ 
bo  &t«l  or  even  seriously  iujuriona.    And  whore,  as  in  the 
highest  types,  successive  broods  or  socceaatve  individuals, 
are  produced  daring  a  sortee  of  years,  and  especially  where 
the  soooeoaive  individuals  so  produocd  have  to  be  fostered  for 
long  periods,  the  implied  sattdfaotion  of  the  feelings  mnst  bo 


wnaifUnt  with  pnrento)  welEnre.  IT  vo  cnnaol  infor^  u  a 
neeomtry  recall  cf  sumnil  of  the  fittest,  tliat  the  guiduies 
of  tbo  feoliDga  la  here  boneficial  to  the  iudividaal,  we  oao  oi 
uty  rote  infer  that  it  is  not  deU-immital, 

II1119,  coasideriog  m  tmnititioiuk)  those  raanj  BDomalies 
thai  occomptui]-  Iho  wlnptution  of  th«  humnn  rnoo  to  social 
conditions,  nnd  taking  account  of  the  ([uulilivatioa  jast 
mado,  wo  conclude  that,  op  to  the  reproductive  ago,  pains 
are  the  ooucomitanta  of  acttooa  iiyarioua  both  to  the  iudivi' 
doal  and  to  tbo  BpeciAs,  while  pleasures  are  the  oouoomit 
of  actiona  bnwGdal  both  to  the  individual  and  to 
spooioB ;  ntid  that  while,  after  reproduction  commence*,  thu 
same  relatjoas  continue  to  hold,  tho  addicioual  relations  be- 
tween feelings  and  actions  which  them  uriifo,  may  be  of  ft 
reverse  kind,  bnt  that  the  reversal  canoot  obtain  among  the 
higher  typ^  of  eentient  beinga. 


^  128.  A  few  words  must  be  added  on  oao  forthn- 
question — What  are  the  iutrinsio  natures  of  PloosoreB 
P^B,  payohologically  couHidurud  i  Tbis  quosUon  Bipf 
Dsanswenble,  and  may  eventually  prove  to  be  so.  With- 
out here  attempting  to  ouswer  it,  I  will  briefly  mX  do* 
three  allied  geneni  facta  which  indicato  the  direction 
which  an  answer  is  to  be  found,  if  thero  is  one. 

Ploasurua  to  a  largo  oxtont,  and  Pkins  to  aomo  extent,  1 
■eparato  from,  and  additional  to,  the  feelings  with  which  wt 
hnbituatty  identify  them.  If  I  hoar  a  sound  of  beoutllbl 
qunlity,  an  agreeable  state  of  oonsciousness  is  pfodaeod ; 
Imt  if  this  floood  is  nnceasing,  or  perpelnally  repeated, 
state  of  conscionsuosfl  loses  its  agrooablenesa  without  other- 
wiso  dianging.  A  glow  of  delight  accompanies  the  sigbB 
of  a  fme  colour ;  but  ail«r  having  the  colour  before  the  oyot^ 
for  a  long  time  there  remains  only  tho  oonscioosncu  of  iu 
qunlity-^tho  delight  ia  gone.  SiraiUrly,  if  I  go  on  tosttt 
something  sweet,  there  comee  a  lime  whvn  tho  gnUiiloatic 
vnds,  though  the  sense  of  sweetness  cuattnoes.    Doubt 
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Uie  sense  of  sweetness  itself  erentnall;  becomes  deadened  j 
but  the  gratification  gives  place  to  naust'a  before  this 
bopfKins.  Among  Pains  Uie  pmruUel  fact  is  li.'xs 

coaspicnou ;  bot  it  is  not  difEcult  to  perceive  that  along 
with  the  localised  pain,  say  of  a  bniise  or  s  bom,  tbere 
goes  an  element  of  distress  that  is  not  locnlixcd. 

Tlio  second  of  these  allied  tmths,  iUoatrations  of  which 
WTTD  in  part  to  rc-illostrato  the  first,  is  that  Pleasores  sad 
Pains  may  bo  acquired — may  be,  as  it  wero,  snperpos«d  on 
certain  feolinga  which  did  not  originally  yield  then. 
Smokers,  snuff^takers,  and  those  who  chew  tobacco,  fnniiab 
familiar  inatanoos  of  the  way  ia  which  long  persistence  m  a 
sensation  not  originally  pl«asurmblo,  makes  it  pleB8arabl(^— 
the  sensation  itaelf  remaining  nnchaagod.  Tlio  Uko  Uappens 
with  various  foods  and  drinks,  which,  at  first  diatastefiil,  ore 
nflcrwnrds  greaily  reli^Iicd  if  frequently  token.  Common 
•nyings  about  the  eflfocts  of  habit  imply  recognition  of  this 
trnthasholdingwitli  feelings  of  other  orders.  TliaB 

accts  pain  can  be  superinduced  on  fuelings  origiiudly  agree* 
able  or  indifferent,  we  bare  no  proof.  Bat  we  hare  proof 
that  the  6tat«  of  conacioDsoess  called  disgust  may  bo  mado 
inseparable  from  a  feeling  that  was  onco  pleasurable.  Tbo 
oxtremo  repugnances  shown  by  children  to  tbo  sweet  tilings 
given  them  along  with  modiciues,  ore  illoslrstionB ;  and  pro* 
b«bly  nearly  every  one  can  furnish  from  his  own  expuricnoe 
some  instance  of  acquired  aversion  of  another  order. 

IFbo  third  of  tbosa  allied  facts  ia  that  l^caaores  are  more 
like  one  another  than  are  the  feelings  which  yiiid  them, 
and  that  among  Pains  we  may  trace  a  pnrnllol  rcscroblance. 
Tbo  wave  of  delight  produced  by  the  sight  of  a  grand  Und- 
acapo,  is  qualitatively  nnch  the  samo  as  that  produced  by 
an  expressive  musical  c&dcnc«.  There  ia  close  kinship  be- 
tween  the  agreeable  fix-lings  arooied,  the  one  by  a  kind 
word  and  tbo  other  by  a  bigUy  poetical  thought.  Nay,  it 
nwds  bat  to  mark  the  occompaniFHng  expression  of  fiace, 
to  perceive  that  even  thn  pleasure  which  an  exquisito  per* 
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(nine  jrielda  is  to  a  cossiderablo  extent  of  tbe  taaae  nAtnre. 
Indeed,  tbe  frcqnont  npplicntioa  of  tbo  worda  sveet,  delici* 
OUB,  &o.,  to  tilings  and  a«ts  of  nil  kinds  tbnt  yield  great 
pleuare,  shows  tliat  this  similarity  is  ba1)itaally  rccog- 
oisAd.  Pnios   display   tbis  kinship  still   mora 

conspicoonsly.  Thougli  the  ordinary  feelings  of  bent,  ot 
prefeare,  and  of  moucnlar  teDBJon,  resemble  one  another 
tiut  little,  yet  vrben  tbey  are  BOrerally  niaed  to  bigh  in- 
tonaitics  tlio  resnlting  pains  arc  nearly  allied.  Indcod,  thcr« 
is  ■□  obviooi  family  likeness  among  all  the  peripberal  pains 
when  intense,  and  among  all  tbe  central  pains  when  tnt«nso. 
These  three  general  foots  taken  together,  warrant  tlw 
Buepicion  that  while  Pleasure*  and  Pains  are  partly  ood- 
nituted  of  thoM  local  and  oonspicnona  elementa  of  fbeling 
directly  aionaed  by-  special  stimali,  they  are  largely,  if 
oot  tnaialy,  composed  of  socondaiy  elements  of  feeling 
aronaed  todtrectly  by  diffused  stimnlation  of  the  nervous 
Bystem.  In  a  future  part  of  thia  work  wo  nuy  find  furthar 
i-casons  (or  Micving  tliiH> 
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CHAPTER    L 
II?B   ASD  MIKD  AS  COR UESPOSD KNOB,* 

(  12ti.  llaring  in  U»o  Cret  pArt  of  this  work  coDt<>m- 
[ilatcd  those  facts  of  nervous  Btructaro  and  fuiiction  which 
form  Uio  data  of  Psycliology;  and  hariDg,  in  tbo  part  jost 
closed,  grouped  togetlicr  the  indaoUons  dranrn  from  a 
geticnl  lurvoy  of  menUl  ntatea  and  processes ;  wo  aro  pro- 
pared  for  a  dedDCttve  interpretation,  llie  field  of  inqair; 
which  we  incidcntaUy  entered  in  the  last  chapter,  when 
seeking  an  explanation  of  tho  phenomena  of  pleosore  and 
pain,  wo  have  now  to.  cxploro  systcmaliaiUj'  tlirotighout  its 
whole  oztent. 

If  tlM>  doctrine  of  Erolntion  is  fame,  tho  ineritable  impli- 
cation is  that  Mind  can  be  oudcrstood  onlj  by  observing 
how  Mind  is  evolved.  If  crcaturcB  of  tbo  most  elevated 
kindji  have  renehcd  thoso  highly  integrated,  very  dcfi- 
Bito,  and  extremely  heterogeneous  organlznttons  they  pos- 
sess, through  medificationa  upon  modifications  accumulated 
daring  an  imnioaenrable  past — ^if  tho  doveloped  necvons 

■  Tbla  Cb*pt«r  itoodsiB  plaoaoT  flr*  chatiltt*  wMob,  in  th«  orixiatl  edition 
o[  tltu  vc«k,pi«p«r«A  tbawajpfor  tbvOimanlSjiithant.  Tlia  tinteftlMtii. 
oa  UeUiod,  I  bope  DVDDliuJIy  Xa  iadoda  in  »n  mtroda«t*Mi  t«  FirtI 
Frmelplu.  The  oib«n  are  now  fliabodiod  in  Tirt  I.  at  tb«  Prmeiplt*  tf 
Biehjif.  Except  by  tteooHMonolUKaoiiitandiKtorjobaptan,  Itia  Gener-I 
SfvUMab  rub^M  in  •vbatuoa  aocbaiissd  t  bat  U  hm  bacn  wuch  iiuproTaJ 
in  ■■pnnlna. 


anrsKAL  gtvthebis. 

Byth)tD8  of  BQch  crcatiirefl  liaro  gniood  thoir  oomplrz 
atrnclures  nnd  fiitictionB  lUtlo  by  little  j  then,  nocrasurily, 
tbfl  inrolved  forms  of  oonwioosneBS  which  are  the  corrt*- 
latires  of  theso  complex  itracturcs  and  fnnctiona  moat 
hnvo  arisen  hj  degrees.  And  as  it  is  imposaihlo  truly  to 
ooinpTvhcnd  the  organiEalion  of  the  body  in  general,  or  of 
the  ncn-ous  system  in  particular,  without  tracing  its  wic* 
ocssivo  sttigcs  of  compliontion ;  so  it  must  be  impossible  to 
comprehend  mental  organization  without  similnriy  tmcing 
its  stages. 

Hero,  thcD,  wo  commcnoo  (be  study  of  Mind  aa  objec> 
ttrt.'ly  manifested  in  it«  ascending  gradations  throngh  tho 
Vkrions  types  of  sentient  beiags. 


« 


{  130.  From  what  point  are  we  likely  to  obtain  the 
widest  view  of  this  erolationP  How  shall  we  guide  our* 
selves  towanls  a  conception  general  enough  to  include  the 
entito  nmgo  of  mental  manifestations,  op  irom  crc&tnros 
that  yield  bnt  the  faintest  traces  of  feeling  to  croaturua 
having  intellects  and  emotions  like  our  own  t 

In  poriuance  of  the  method  of  choosing  hypotheses,  wo 
must  c<^mpaie  mental  phenomena  with  tho  phcnomuna  most 
like  them,  and  ohsorvo  what  oharacler,  prcsent«d  by  no 
other  phcnooicuft,  tlii<y  both  present.*  A  goneralixation 
Duiting  two  difTi'rent  but  allied  claxsca  of  facta^  necessarily 
nnites  all  the  facl^  contained  in  either  class.  Hence,  if  wo 
find  A  formula  which  along  with  mental  evolution  includes 
the  evolution  neareat  akin  to  it,  we  shaQ,  by  implication, 
Gnd  a  formala  comprehending  tho  entire  process  of  uivutAl 
evolution.  It  may  atk-rwards  bo  needful  so  to  limit  this 
formula  that  menial  evolution  alono  is  expressed  by  it.  Bub 
w«  ahall  best  fulfil  tho  reqoirements  of  clear  ospositioa  by 
first  exhibiting  mental  ovolation  as  it  may  be  most  gcoo- 


*  B«len«o*  li  here  totdatotbe  aBUt«d<^pteroBUetbod,iis»edbtka 
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rally  conceiyed,  and  aubseqaently  Bpociulixiog  tli«  concop. 
lion. 

The  pbonomcnn  vkich  those  of  Mind  resemble  ia  tbo 
greatcBt  degT«o  on  iitoso  of  bodily  lifo.  'Wliilo  tbese 
clBMn  of  pbcnomena  are  iutiinatelj  rckU-d  to  ooo  noothcr, 
they  lire  related  to  otber  classes  of  phenomena  in  oompanw 
tivelj  remoto  waj-g.  Our  qucetinn,  tbcrvforo,  becomes — 
Wbat  is  it  that  mcatnl  lifo  and  bodily  lifo  liaro  in  ooaimon  T 
And  this  amooats  to  the  qaeation — What  distinguishes  Lifo 
m  gonoral  * 

^  131 .  Thns,  in  looking  for  a  conception  of  mental  oTOln- 
tion  eufiiciently  largs  to  toko  in  all  the  fuels,  wo  oro  led 
back  to  the  definition  of  Life  readied  at  the  ouUet  of  the 
Prineipla  of  Biology, 

In  Fart  I.,  CLap.  IV.  of  that  work,  the  proxitnato  idea  wo 
■urived  at  wu  that  Lifo  Ls  "  the  dcSnito  combination  of  hcte- 
rogeneoDS  changes,  both  simnltnncous  and  ancoessiTa."  In 
the  next  chapter  it  was  shown  that  to  develop  this  proxi- 
niata  idea  into  a  complete  idea,  it  ia  needful  to  recognise 
tbe  oon&czion  between  tlicso  notions  going  on  wilhin  an 
rrganism  and  the  actions  going  on  without  it.  Wo  taw 
that  Life  is  ttdi-quutely  conceived  only  vbea  we  think  of  it 
as  "  the  definite  combination  of  hcterogencoua  changes, 
both  simoltaneous  aiid  Kuceesxivo,  in  oorrcHpondonco  with 
sxtenuU  oo^existCDCes  and  sequences."  Afterwards  this 
definition  was  found  to  be  rcdnciblo  to  the  briefer  defini> 
lion — "Tho  continuous  adjustment  of  internal  rt-'lations  to 
oztomal  relations)"  sod  though,  by  leaving  out  the  cha* 
lactcristio  of  heterogeneity,  thia  definition  is  rendiTOd  Mm»* 
what  toowidO)SO  that  it  indndes  afewnon-vitul  pIieDOmcna 
which  nimuUto  vitality,  yet  practically  no  error  is  likely  to 
Noult  from  its  nse. 

That  Life  consists  in  the  maintenance  of  inner  actions 
oormeponding  with  outer  actions,  was  confirmed  on  further 
observing  how  tho  degree  of  Life  varies  as  the  dcgrco  of 
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eorrospoDdnioe.  It  vm  pointed  ont  that,  lieg^iontttg  wiih 
tho  \ov  lifo  of  plants  and  of  nidimentnty  aniinah,  ihe 
progress  to  life  of  higher  and  hightr  kinda  cssontially  con> 
•iRt4  in  a  oontinnnl  improvement  of  tbo  adaptation  botwgcD 
organic  proccsstn  and  processes  which  enriron  tho  organiBm. 
Wo  obserred  hoir  along  with  complexity  of  organization  thers 
goes  on  increAse  tn  Die  nnmbor,  in  tho  range,  in  tho  apctit* 
ality,  in  the  complexity,  of  tho  odjustmcnU  of  inner  rohttious 
to  outer  relations.  And  in  tracing  up  the  iacreaao  wo  found 
onrselres  passing  without  bre«k  from  the  phonomooa  of 
bodily  life  to  tho  phenomena  of  mental  life. 

We  have  now  to  etart  afresh,  and  to  develop  the  genenkl 
tmth  Ihoro  briefly  indicated  into  a  combination  of  moru 
ftpcoiil  truths. 

§  132.  In  doing  this  it  will  bo  needful  to  begin  with  th 
life  of  forms  nlnost  too  siiiiplo  to  bo  called  orgnaistns,  that 
we  may  note  the  first  tmces  of  differentiation  between  the 
vit*l  actions  we  cbss  as  physical  and  the  vital  actions  we 
class  as  psychical.  Thongh  throughest  we  shall  continue 
to  regard  these  two  clas.90S  of  octiona  as  &lling  witltin  the 
one  cbss  marked  ont  by  oor  definition,  3rot>  aa  wo  follow 
ttndor  each  of  its  ttnenl  aspects  the  progrosa  of  the  oorrc- 
ipondenoe  between  the  organism  and  its  environment,  the 
reader  will  not  fail  to  observe  bow  we  pass  from  the  physical 
to  tho  psychical  the  iDOmeat  we  rise  above  the  oorreapond* 
enooM  that  we  few,  mopie,  aod  immodiot*. 


CHAPTER  n. 


THS  cobrksfohdrkcs  as  DiREcrr  ahd  novoorr 


§  133.  The  lowest  life  is  foond  in  enrirontnents  of  nn. 
usual  simplicity.  Most  enrirODminita  present  botli  co- 
existences snd  Eoqoences ;  bat  (liore  are  some  which,  for  a 
short  time,  preWDt  oo-cxintcncvs  only ;  and  in  these,  dnring 
tliis  short  time,  occar  tlio  leiuttMloTcloped  orgunio  fonns,  Of 
tltow  daased  with  the  vegetal  kiugdor.!,  mar  be  instanood 
the  Yeast-plant,  and  tho  Protococcut  nivolu  or  nrd  enow 
algs.  Of  those  held  to  bo  of  animal  oatore,  the  Orttforina 
and  the  Hydatid  may  bo  t«koD  «■  Bamplos. 

Tho  life  of  each  of  tliem  organisms  consists,  almost 
wholly,  of  a  few  contemporaaeooa  processes  adjusted  to  tlie 
co*existeot  properties  of  tho  medium  which  sairounda  it. 
The  ycnst-ptant  bu  for  its  luibilat  a  fluid  eonsiatiog  of 
water  holding  in  solution  certain  oxy-hydro-carbons,  some 
Ditrogcnouft  matter,  oxygen,  and  pmbably  other  elements 
in  minor  proportionj.  That  it  may  flonrish,  the  water  must 
be  neither  very  hot  nor  very  cold ;  and  light  muat  b«  ex- 
cludfd.  Tho  oonditiona  being  fulfllk'd,  tho  ycast-plsut  dis- 
plays what  we  call  vital  changes,  in  corrC4>{)ondunco  wiUi 
chemical  changes  among  tho  8ub«tanoe«  bathing  its  aur&ce. 
The  cell  grows  and  multiplies;  tlio  fluid  fi;rmoota;  and 
while  tlie  fluid  continues  to  supply  the  needful  materials 
under  tbe  ueedfal  oonditioos,  the  cell  continues  to  uouiJ^st 
tho  caJBM  phenomena.    But  let  tbo  tcmpcratoro  bu  considio^ 
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abljr  raised,  or  some  of  Uto  ingrcdtenUi  oxbaiutted,  and  iba 
actions  cnse.  llto  lire,  limiteil  in  lengUi  to  the  brier  piriod 
durinf;  wliich  tho  cnrironmcnt  remains  prncticiilly  iiiiironn, 
rxliibiu  no  sacccavirc  changes  eoch  n*  tlioHO  by  wliicfa  » 
shrub  rt-Hponda  to  the  AlltTniatiDtiii  of  day  and  night,  and  of 
the  seasons.  Excluding  tborn  modiiicalioaa  of  form  uid 
lizo  which  oru  tho  ni-ccssarjr  concoinilauts  of  coDliuai'd 
a«!tiii)ilalion,  tho  ooly  succcseivo  cltiingrii  exhibited  by  tho 
yeost-plonl  in  common  with  tbo  higher  pluiu,  «re  those 
which  end  in  the  formstion  of  spores.  Determined  *8  they 
probably  are  by  tho  diniiouihiiig  quantities  of  the  materials 
Doedful  for  growth,  these  generative  actions  in*y  be  ro- 
gnrded  ««  ttiiecc»sive  chaagoa  in  tho  organism  corresponding 
wilh  (tuccessive  changes  in  the  enTirouinenl j  and  most 
likely  there  is  no  organism  but  what,  in  addition  to  the 
simultaneons  processes  taking  place  in  it,  andergoes  a  serial 
process  of  this  character.  Kvidently,  honevcr,  tbe  two 
orders  of  changes,  novwcring  in  this  case  to  Uto  two  all> 
essential  functions  of  nssimitation  and  reproduction,  exist 
Dndi?r  their  fimplvst  forms  in  correspondence  with  the  sim- 
plest relations  in  tho  environment ;  nud  ending  as  thoy  do 
with  that  now  state  of  tbo  eavironmoot  soon  arining,  the  life 
is  aa  sliort  as  it  is  incomplcx. 

It  is  needless  to  present  in  detail  cooh  of  tbo  other  case* 
nnmi-d.  Tho  Prvtoeoceug  nivali/i  rxisia  in  snow — a  medium 
simple  and  (wnHlaut  in  clieuiitiil  i-bnntotcr,  and  rf*li-icti\l  in 
its  variotions  of  Cemperutare.  Reddening  by  ila  rapid  inulti* 
plicfttiuu  large  Intcts  in  tJio  arctio  regions  in  a  single  night, 
dnring  which  the  circomstanees  must  remain  aluoet  uni- 
form,  this  roinubo  organism  exhibitt  vital  proc««K-s  corr*- 
■ponding  only  to  oumundingco-existeuecs;  and  can  undergo 
scarcely  any  clmuges  corresponding  lo  sorroundiug  »o> 
quonces.  To  a  new  state  in  its  mcdiuin,  it  det^s  nut  Blh^)t 
itself  hut  dice :  the  snow  meUs  and  it  disiippcars.  f^imilarly 
with  tbe  Oro^n'na — a  single-celled  creature  which  inhabits 
the  intestines  of  certain  inJMicta ;  which  is  there  bathed  by 
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ontritive  Hqotd ;  nliich  ta  kept  at  &  tolerably  coitstnat  t«ni> 
prmliirc;  nnd  which  cxista  no  longer  than  ita  Bpecia] 
environmcnl  exist*.  In  thom  and  other  each  cases  tbe 
pecnlinritti^  to  bo  noted  nro : — flrM,  thiU  tho  nctions  in  tho 
OT]g»niani  arc  iinnirdiately  dependent  on  tlio  altlnitios  of  tlio 
elnsents  touching  it  on  all  eidca;  and,  second,  that  11m> 
mtemol  chnngee  proceed  nnifurmly ,  or  nearly  bo,  beonnw, 
during  tho  hrivf  time  Ihnt  tho  Ufa  luts,  tbo  oxtomal  rcla- 
lions  reninia  uuironn,  or  nearly  io.  Uto  correspondence  is 
at  once  direct  and  hmnayene<»a.  Tho  diunt«graliug  matter 
and  tho  matter  to  be  integrated,  being  ererywhvro  dilTuaed 
through  tho  oDnronment,  it  resnlta  that  all  tho  ogonla  to 
which  tho  rital  changes  stand  ri-lated,  are  not  only  in  etmlacl 
uith  tho  organism,  bnt  eontinualty  in  contact  with  it.  And 
honco  there  n«ed  neither  thoso  motions  nor  locomotionB, 
which,  where  they  occur,  involve  more  or  less  heterogeneity 
in  tho  correepondence. 

{  1S4.  In  Btrictncsa,  no  other  forma  of  life  than  thoao 
conditioned  as  nborc  described,  can  be  said  to  exhibit  a 
correapondenro  nt  once  diivct  and  homogencona.  Bat  tho 
tmunition  to  higher  furms  In-ing  gnidnal,  it  in  impossible  to 
make  dirUiona  in  such  way  ns  outircly  to  avoid  inoongmiticaj 
and  on  the  whole,  it  seems  best  to  notice  h<Te  a  cinsa  of 
urganisma  which,  while  thoy  exhibit  motion,  cither  nbxoliite 
or  relatire,  do  so  with  comparative  uniformity.  The  simplest 
of  the  ciliated  nnimatculoa ;  the  most  n-gular  of  the  coni- 
ponnd  ciliated  orgauitims,  like  tho  Volvwe  ijlobator;  together 
with  the  Sponges  and  their  allies ;  may  bo  instanced  as  dts* 
pinying  life  of  this  order. 

Water,  cither  fresh  or  salt,  being  in  all  these  cases  ths 
medium  inhabited,  tho  general  fact  to  bo  observed  ia,  that 
tho  incipieiiL  multiformity  of  tho  vital  actions  is  in  i-urrc- 
•pondenco  with  the  incipient  mnltiformily  of  tlio  environ* 
mont.  llioogh,  from  a  human  point  of  view,  the  lif^nida  in 
which  the  yesst-pUnt  and  tho  Oregarina  live  are  far  mor*- 
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Det«ro(renenu3  than  the  water,  either  of  the  sea  ororftpooili 
yet,  relative!/  to  t\ieRo  coataiaed  orp^nnisms,  thtiy  nro  IrM 
botorogoncous.  For  every  portion  of  th«  wort  bnthitig  the 
coU-wfJl  vt  the  yoasUpliint.  niid  every  portion  of  tho  naiii- 
tiro  emulsioii  nurrouuding  the  Crefftiriiia,  prt'sents  tho 
matter  to  be  assimilated ;  but  every  portion  of  the  wntcr  in 
which  a  ProioxooH  swims,  though  it  prcsicntK  oxygro,  does 
iiut  prcftont  nutriment.  Evenly  dlH'uaed  u  th«  food  of  tho 
Qni  is,  and  irregulmrly  acattered  as  ia  Uiot  of  the  last,  ih* 
externa]  relations  inuat  be  more  homogeneous  to  the  ooe 
than  to  the  othei-.  And  mimifcatly,  an  organism  wbow 
mcdinm,  though  unceasingly  disintegrating  it,  ii  not  tiii> 
oeaaiugly  snj^lyiug  it  with  iategrable  loalter,  but  present* 
on^  diapened  etoius  of  iutegrable  uatt«r,  must  either  tt»- 
Ttnse  ita  medium  vritli  aooh  velocity  oa  shall  bring  it  in 
oontoot  with  th«  roqutsito  quantity  of  integrable  matter,  or 
miiHt  CAOM  the  medium  to  move  past  it  with  such  Telocity — 
muHt  have  either  an  absolute  motion,  as  the  infuaory  animal* 
oule,  or  a  relntive  motion,  aa  the  sponge  towards  the  water  it 
draws  in  and  expcU.  Thus  then,  the  addition  of  mscbanical 
changes  (o  the  changes  displayed  by  motiontesa  organisms,  is 
tho  addition  of  now  iutomal  relations  in  oorroapondence  with 
sew  external  reUlioiis. 

It  ia,  however,  to  be  remarked,  that  the  proceaaes  by  which 
movements  of  this  order  are  eflected,  are  theraaelvea  in  direct 
and  nearly  homogeneous  correepoodDnee  with  almont  over- 
proaent  propertiea  of  the  environment.  The  fiict  that  the 
ciliary  ocliou  of  fresh-water  creatures  oeaaea  when  they  are 
pat  into  seu-wiktcr.  and  that  of  eca<water  cteatarcs  when 
they  are  put  into  fraah-waltT ;  tho  fact  that  when  creatures 
disjilayiug  it  have  been  killed,  the  ciliary  action  on  uninjured 
parts,  oud  orcn  on  porta  that  have  been  cot  off,  contiouee  for 
a  long  time ;  and  tlio  further  fact,  discovered  by  Virchow, 
Uiat  ciliary  motion  which  has  ceaaod  may  be  re-excited  by 
a  solution  of  oouHtic  potAab  j  onite  to  show  tluit  the  motion 
of  theoe  miortisoopio  hairs  is  caused  by  the  immediate  con- 
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tact  of  something  in  tlie  enTironment — consists  of  s  suc- 
cession of  minate  internal  changeSj  in  correspondence  with 
those  minate  recurring  actions  of  the  medium  wlucli  tbo 
waving  of  the  cilia  themselrea  involve.  And  the  occasional 
saspensioBB  of  the  motion  may  possibly  result  from  local 
deGciencies  in  the  medium,  of  those  materials  or  conditions 
that  determine  it ;  in  which  case  this  slight  heterogeneity 
in  the  mechanical  change  answers  to  a  slight  heterogeoeity 
in  the  euTiroomeDt. 


u 


CHAPTER  m. 


THE   CORRESrONDENOK  AS    DIRECT   Btn*   BETEROOENEOOS. 

§  1S5.  Tho  adv&nco,  of  which  we  hare  just  tnarkod  Uio 
Untt  HtcpH,  from  &  correspondeoco  thtit  is  uniform  to  one 
that  is  Tariod,  begins  to  show  itsolf  diatindly  when  there 
occur  either  Absolute  or  rel&tiro  chnogCA  is  tho  environment. 
Among  plants,  it  is  seen  when,  from  a  habititt  in  which  the 
needful  elements,  bathing  the  organism  on  all  sides,  aro 
cvfr  presented  nndcr  fit  conditions  for  absorption  by  it,  w« 
puM  to  »  habit*t  in  which  tlw  uoodfal  elomenU,  though 
»]wBjs  around,  are  not  alwayi  presented  under  lit  conditions 
for  absorption.  And  among  aniamU,  it  is  aeeu  both  OQ 
passing  from  tho  Protoxoa  to  tho  highor  sqiutto  creatures, 
which  being  larger  and  therefore  needing  larger  pny  are 
in  tbo  condition  of  having  their  nutriment  less  uniformly 
diffused,  and  on  passing  flKim  afjnatic  creatures  to  terrestrial 
once,  to  which  the  less  uniform  dilTosion  of  nutriment  is 
not  roUtiTO  only,  but  ubKolute.  Tho  result  xb,  that  besides 
correspondenco  with  a  fow  over-prcscnt  oo-cxisteuoes  in  tlie 
i-iivironment,  wo  have  now  correapondonco  with  a  few 
queuoea  in  it.     Ijet  us  glance  nt  each  clus  of  cases. 


m 


§  180.  Thehigherplants,requiringnotonly  earbonioacid 
diluted  with  air,  but  light,  a  certain  temp(>7«lure,  a  certain 
soil,  and  a  certain  quantity  of  moisturo,  show  na  Tariations 
In  ths  vital  aetions  oon«spo&ding  with  Tariationa  which  the 
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mvironmeDt  ondfirgoea  is  nwpcet  to  ihcso  conditions — 
TAriations  Au^woring  to  Uiooc  of  the  liour,  the  weather,  and 
tho  Eeaiions.  As  vo  late);  saw,  the  lowest  lifo  contioncs 
only  80  long  0.1  its  cnvironincnt  i-craaina  praclicnlly  homo- 
geneous, both  in  Spitco  mnd  Time.  Life  a  degree  higher 
must  bo  looked  for  iu  organiKtus  dixplnying  changes  thiit 
correspond  with  iho  mffft  general  changes  to  whiuh  tho 
earironiueat  is  linblc ;  and  this  is  the  kind  of  life  exhibited 
by  the  regetal  kisgdon  at  largo.  ThoMO  changes  in  light 
and  heat,  are  most  general  both  m  oocurring  with  grvator 
regolarity  in  time  and  antonnt  tboa  any  others,  and  as 
aSecting  iho  whole  inasg  of  the  enrrouuding  tnodiuia. 
Iking  periodic  and  universal^  as  well  as  comparatively  slow, 
thoy  produce  only  that  email  degree  of  heterogeneity  in  the 
enviroamcDt,  annwcrcd  to  by  tbe  small  degree  of  betoro* 
gcocity  in  the  riiiible  changes  of  plant-life. 

It  should  be  added  tlmt  the  greater  complexity  of  comv 
apondenccs,  and  therefore  greater  length  in  tho  series  of 
correepoudenccs,  which  these  higher  plants  display,  involrcs 
a  further  group  of  vital  processes.  Tho  loug-«ontinaod 
growth  made  poasible  by  the  better  adJuHtmeut  of  inteniai 
rcbttiona  to  external  relations,  implying,  as  it  does,  an  in> 
creasing  remoteness  in  the  parts  of  tliu  organism  from  one 
another,  Kuppo«cs  Bome  means  of  putting  tho  remote  parts 
in  communication;  and  hence  a  circulatory  system.  Or» 
moTO  strictly,  it  may  be  eaid,  that  a  circulatory  system  is 
necessitated  by  increase  of  sizv,  joined  with  tho  division  of 
the  environment  into  tho  two  hnlros,  soil  and  air,  so  that 
the  only  respect  in  which  tlie  plant  shows  us  habitual  uiovo- 
tneata  (those  of  sap)  answers  to  the  only  respect  in  iriuch  the 
vlements  in  its  environment  aro  not  co-cxti.'Qsive  in  Space. 


I 


^  137.  Turning  from  plants  to  phint-auimaU  or  Boophytes, 
wo  ace  that  while  in  them  there  aro  general  saocesaive 
ohangM  corre:<ponding,  like  tlwso  of  plaata,  with  gonoral 
buci-L'iHTe    chan(,'es    in    ihcir   environment,    they   oxhibit 


ccrtDiQ  Epocial  cban;^,  corrospoodinj;^  with  apocbl  oliangM 
in  it.  Though  to  the  cIiotiiic»l,  thennal,  and  bygronctrio 
wtioas  fificoting  the  whole  maaa  of  its  mediani,  the  uttoiui 
goiug  on  in  tlio  plant  slowljr  respoDd,  thojr  do  not  respond 
to  Biirronndiiif;  mocbanical  actions;  as  thoso  of  a  wir»> 
worm  gnftwing  it«  root*,  or  n  horbii'oro  brovrsing  on  it* 
InavcA.  Bnt  tho  most  oonaptononii  of  a  zooplivto's  ncltons 
aro  thoAo  which  follow  the  tonching  of  its  expanded  tcn- 
taclea.  To  a  rclatioa  of  co-cxistcnco  between  tangible  and 
other  properties,  pTMOnted  in  a  pnrticuhir  part  of  tbo  onv!- 
ronmeiit,  there  corresponds,  in  tho  oi^anism,  a  rclatioa  of 
MqcuiDOo  betwocn  oertoin  tuclnil  iinpressioDS  and  cartain 
oontiaotionR,  Here  are  Baveral  facta  to  be  noticed.  Kint, 
that  being  s  etattoniiiy  cnmtnre  whose  mediom  docs  not 
snpply  mntter  to  bo  integrated  io  nntfonnl;  as  it  suppUee 
disintegrating  matter,  tbo  soopbyto  must  obtain  matter  to 
bo  istcgntod  by  arrecling  thoHs  portions  hero  and  thcro 
moving  through  ita  medium ;  and  doing  UiiH  presupposes 
teautiveness  and  controctilitj  oounooted  in  tho  manner 
•eea.  Second,  that  the  ability  to  respond,  not  simply  to 
the  oo^xistencea  and  seqaenoes  presented  by  the  whole 
mass  of  the  onrironinent,  bnt  to  the  co-oxislenccs  and 
BoqoeDCOs  presented  by  |>aniDular  bodii'«  in  it,  is  an  advance 
in  tho  corrrspondenon ;  which  U  olao  rendered  mora  hetoro- 
geneous  by  the  addition. 


I 


^  138.  Of  all  these  eases  boiverer,  m  of  thoM  in  the 
last  chapter,  it  is  to  bo  remarked,  Ibnt  the  correspondence 
uutwcen  internal  nnd  cztvmul  relations  extends  only  to 
external  nrlatioua  which  hare  one  or  both  terms  in  contact 
with  the  organi!<m.  llie  processes  going  on  in  tho  yeast- 
it  cease  unless  ita  ccll-wall  is  bathed  by  the  sacchnrino 
other  batters  on  irhoso  affinities  they  depend.  Tho 
tree  must  have  ita  carhonto  acid,  water,  earthy  Raits,  ammo' 
nia,  and  the  re^t,  applied  directly  to  its  gurfjiee  in  the  pre- 
sence of  light  and  beat :    untit  they  are  thus  applied  it 


i 
i 


Tn*  COBSKSrOKOXSCB  AB  SISSCT  BITT  liXIBSOOEilEODS.      SOS 


rvRisins  inert.  AaA  bo  too  among  the  lowest  aainiAlir,  tho 
substAncea  to  bo  auiinilati^<l  mu.it  come  in  oolluiun  witli 
th«  orgaoiain  before  any  corrcspoDdcnco  bclwe«a  inner  and 
oater  chitngefl  is  bLowh.  A\ika  in  thoso  tortna  of  lifu  whose 
environments  pcriK-tuully  pre&eiit  tbo  diunt«^nitsg  bnd  in- 
teirnblo  mattvra  uuiler  the  reqiuaite  cson^iUoos;  tn  ihoaa 
vliOW  enTirontnenIs  perpetually  present  Uioni,  bnl  under 
T&riablo  conditioss ;  in  tlioiio  whom  onvironmcnU,  thuiigb 
not  tali  of  inUrgrablo  mattCTj  yet  contain  it  in  Buoh  abund- 
Ruco  thftt  mere  random  locomotion  brings  them  in  contact  i 
with  ft  enfficioDoy ;  and  is  those  whose  environments  coa- 
toin  it  in  moving  masses  so  nnmerons  that,  though  them- 
selves eUtionnry,  chonco  brings  them  as  many  as  tfa^  want 
— alike  in  alt  these  forms  of  life,  thcro  is  an  absence  of 
that  corrcfipondonco  between  iut«nial  rvlations  and  dUtant 
extcnml  relations,  which  chamclerizes  mora  highly-endowed 
forma. 


CHAPTER  IV. 


TUB  connEsposuEscs  a8  ExTESDrso  IS  srxn. 


5  139.  Os  asconding  from  the  lowest  typos  of  lifn,  ia 
which  Iho  ndjiivlmvnt  of  inner  rcIationB  to  outer  n-liitiuna 
in  tlins  Uniit«d,  ono  mnrkcd  manifcKtAtioii  of  tliu  ht^ighlra- 
iTig  corrcspondcDCO,  is  tfao  iDCnaaiag  distonco  nC  which 
co-oztstenoea  nad  tniae&ooa  in  Uio  onvironmcnt  prodsos 
n(l»pt«d  changea  in  the  orgnntsm.  Thix  progresit  «coomp*- 
iiiea  the  dcretopmimt  of  the  seiisea  of  anwU,  sight,  hearing, 
Ac,  and  the  Bubseqntnt  dcvolopmcnt  of  the  inlelWt. 

There  ia  reason  to  htliovo  thut  tho  euscoptiliilitica  to 
odonrs,  colours,  nod  eonndi*,  nrtso  by  di>gre08  out  of  that 
irntabilily  which  animal  lissne,  in  ita  Iowo»t  forntit,  pos- 
ecsses.  Tho  saying  of  Dcmooritua  that  all  tho  aeuses  are 
RiodiGcatioQB  of  tonch,  modera  scienoo  goes  far  to  oonGrm. 
h'intlling  obviously  implii-s  ihtr  cojitact  ol"  di»i>erflcd  parliclos 
With  a  EiK-ciiilly-uodilii-d  |mrt  of  thu  organi&m~-iui[)tics  that 
ihoM  purticlcx  aro  ko  cnrrii^  by  a  current  of  air  or  witlor  as 
to  itnpingv  on  Ihis  modiliod  port.  Henring  result*  wluii  wo 
fool  the  vibrations  of  the  air  lying  in  coniofi  with  oar  bodtoi. 
An  tho  skin  at  largo  ia  sensitive  to  n  succcssioa  of  necbi^ 
uical  iinptilst's  given  by  dcnM>  matter  j  so  certain  cxtenial 
ladilory  struoturi's,  easily  moved,  aro  senaitiro  to  a  Du-  moro 
rupid  Bocccsflion  of  mechanical  impulses  gireu  by  mattor  of 
great  tenuity.  Tho  organ  of  Bight,  again,  is  one  through 
which   the  pul.'-es  or   uudoUlions  of  a  yet  moro  deltuat* 
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modium  are  impressed  oa  as — tmdulations  tncompnnibly 
fikttvr  in  a  mcxlinm  tnoompnrulily  roror.  Here  bovrcrcr,  &a 
beffMv,  contact  of  UiD  unduliiliiig  modium  M-itli  an  adapted 
part  of  tlie  aarfaoo,  is  Uio  pre-rcquUite.  So  Uiae  in  (.•vt-iy 
case  tko  aensatton  produced  in  as  by  something  iu  tho 
ODvironmcut,  involves  mecbanical  action  on  eome  part  of 
our  pcrtpbcry.  In  onry  cnsu,  Uiprcforo,  toacb,  of  a  coarse 
or  rafinod  order,  a  implied.  Ifot  only  do  tbo  coDcItL<<i(>ux  of 
phjRicints  support  tbiit  dootrin«  wKicK  Democritua  laugbc  j 
but  the  conqluKioos  of  biologista  do  the  like.  The  organa  of 
tho  8p<^cial  sonsea  are  every  one  of  tiiom  developed  from  the 
diTDiiil  aystem— ere  mocItficationH  of  that  eamo  tissuu  in 
nliich  tho  tactual  mnxe  in  goncnil  it  McnUid.  Nor  i»  lliij 
all.  It  is  a  remarkabto  fuct  that  the  eye  and  the  cor  nio, 
in  their  types  of  atmctere,  morphologically  idoatioal  with 
tbo  vilrU»(B,  or  most  perfect  organs  of  touch.  [Prineiplet 
of  Biology,  i  20S.) 

The  ht'potbosis  of  Evolution  implies  that  tho  Ronfios  in 
general  have  a  yot  dvviwr  biuin  in  (lioso  primordial  proper< 
ti«  of  crgaaic  matter  which  distinguish  16  from  inorganio 
matttr.     And  inasy  facts  point  to  the  conclnsioa  that  Bonsi>>j 
bility  of  all  kinds  takea  it«  rise  ont  of  tboao  fondameotat^ 
processes  of  nutrition  and  wavto — intogratioD  »nd  disiota* 
gration — in  which   Life,    in   iu  primilire   fonn,   consista. 
Though  tbc-se  tacts  do  not  snffico  to  establish  snch  a  con* 
elusion,  and  though  it  is  not  necessary  to  the  gcovnl  orga* 
m^nt   that   they  should  bo  hero  given,  y«t  tli«y  furm  s(u 
appropriate  an  iotroduction  to  tlte  sitbjcci  of  the  chaptael 
that  it  will  be  wuti  to  devote  a  section  to  them.  I 

^  140.  In  tho  lowest  animals,  which  are  so  little  orgnnized 
■3  to  be  almost,  if  not  quite,  homogeneous,  all  tho  vital 
functions  are  diffused  throughout  tho  whole  body.  Every 
part  exhibits  more  or  less  of  that  contractility  which  ts 
higher  creatures  i>  confined  to  the  muscles;  that  sensitive- 
OMB  which  they  show  only  in  lb«  nonrvs;   that  ability  to 
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•baorb  BatruBoit  winch  u  ervatatiOj  ooafined  to  the 
■h'liHnitery  auwl ;  tl»t  excretory  actum  aftenmds  diridttd 
Hnong  the  lungs,  sicta,  aad  Iddneji;  Ihkk  nprodoctiro 
power  wbicb  with  tbcm  ii  localised.  VTbere,  m  in  tha 
lowtat  oteatnrcs  of  all,  the  bodj  coiuists  of  nothing  mora 
tinn  ■  iilructarelcts  nibsUnoe,  aad  where,  u  to  somewhat 
fclghsr  sod  Urgrr  cmUures,  the  body  is  little  else  than  an 
•ggngntioo  of  tike  onits  of  nocleated  protopUsu,  there  is 
■a  almost  complete  commnnily  of  fasctioDS  throagbout; 
and  ooiy  as  fast  lu  this  origiDaUy^nniform  tiiviw  beoomoa 
difforentiahid,  does  each  part  loM  the  power  of  sob* 
Miring  otliitr  processes  than  itft  habitual  one.  {Prineijtlea 
0/Ulolo.jy,  §5  57—60.) 

But  lliis  Hpcoializatioa  of  functions  does  not  altogether 
obliterate  Uw  original  commonity  of  fonctions.  Even  where 
"UiD  pbyHtotogical  diTiiton  of  Ubomr"  has  beoD  carriod 
ftirlhmt,  many  of  the  tissues  ret«ia  certain  powers  of  ful- 
filling one  aoothcr's  dnttes.  Id  man,  skin  can  discbarge  the 
ollUe  of  maooiu  membmne,  and  mucous  membrane  of  skin. 
I/ODga  and  kidnojs  can  to  some  extent  supply  each  other's 
shortcomings.  When  the  liver  foiU,  biliary  matter  ts  got 
rid  of  thruugb  both  skin  and  kidne;a.  In  sabvalion,  the 
gUods  of  the  mouth  become  supplementary  excreting 
organs.  And  the  skin,  while  baring  mainly  tbo  function  of 
cgnoting  perspirable  tiuttter,  yet  remains,  to  somr  exti^nt, 
both  a  respiratory  BUrfocfl  and  a  snrlace  throagh  wliich 
DBtriment  coo  be  absorbed. 

Bearing  in  mind  this  gonoral  &ci,  that  throngboot  the 
life  made  up  of  unintelligeot  organic  processes,  hetero* 
genoity  of  fiiuction  ariaes  ont  of  a  primordial  homogeneity, 
the  tncffl  of  which  are  never  entirely  lost,  we  shall  bo 
prepared  for  a  perallelum  of  method  and  results  in  the 
■volulkm  of  that  other  division  of  life  consisting  of  the 
■onsory  and  motor  actions.  Here,  too,  wo  may  look  for  a 
certein  Dommnnily  of  function  througbont  tbe  whole  organ* 
ism — a  poaaossion  by  the  wbolo  organism  of  those  soacepli- 


THB   C»8RKSF0XDEMCE  At  SITKtII>IX<}  IH   SI'ACK.  307 

bilitim  vrhicli  ara  nlcimatcl;  located  and  developed  m  cyrs, 
ears,  ooiio,  and  tho  rvsU  'Hio  iiuckated  protoplasm  wliich, 
hj  one  process  of  difli-ronlintioQ  and  integration,  giycs 
origin  to  the  uteronl  &nd  external  sjstems — the  visceral 
ond  nervo-muBCuIar  organs— most  bav«,  to  some  ext«nt, 
tbo  powers  of  the  lott  as  well  ok  those  of  tlio  first.  Not 
oaly  tho  fundamental  diTudon  into  vegetatiTo  and  animal 
fnnctioDS,  l>ui  tli«  subdiriaions  of  «acb  of  tlioso,  most  be 
regarded  aa  ipecialixations  of  llie  rarioua  propertioa  wbtcli 
ever;  part  of  the  dement*]  ttssae  poasessea  in  aomo  sligbt 
degree.  Let  as  glance  at  the  genesis  of  the  several  seuaea 
from  tliis  point  of  view, 

Bctn-een  toucb  and  assimilation  there  eziste,  in  the  lowect 
oreatarc«,  an  intimate  connexion.  In  many  Bhisopoda  the 
tacttud  surface  and  the  absorbing  surface  are  co-extcnsive. 
Tbo  AmiBba,  a  speck  of  jclljr  having  no  constant  form,  sends 
ont,  in  this  or  that  direction,  prolongations  of  its  substance. 
One  of  thr«e  mooting  with,  and  attaching  it-<cclf  to,  some 
relatively  fixed  object,  becomes  a  temporary  limb  by  which 
the  body  of  the  ereatore  ia  drawn  forward;  but  if  this  pro- 
longation meets  with  some  relatively  small  portion  of 
orgaoio  matter,  it  slowly  expands  its  exlrcinity  roond  this, 
fk>w]y  cootraota,  and  slowly  drsws  the  nutritive  morsel  into 
Uio  mails  of  the  body,  which  oollnpaea  round  it  and  pn- 
aently  diasolvea  it.  That  is  to  eay,  the  same  portion  of 
tissue  is  at  oncu  arm,  hand,  mouth,  and  intestine — shows  ua 
the  tactual  and  absorbent  functions  nnited  in  one.  And  if 
we  assume,  as  we  may  fairly  do,  that  the  behaviour  of  this 
prutruilvd  part  when  its  end  touches  axsimilablo  matter, 
arises  fi-om  aome  molecular  action  set  up  between  the  two— 
ia  caused  by  a  commencing  absorption  of  the  assimilable 
niktter,  we  ahall  see  a  still  closer  relation  between  the  [ffi- 
mordial  sense  and  the  primordial  regetativo  function. 

In  the  same  phenomena  wd  may  trace  a  nascent  senso  of 
taste.  The  ability  to  discriminate  between  organic  and 
itwrganic  matter,  appears  to  be  possessed  in  some  degree 
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•v«Q  by  the  simplest  ftnimals.  IthiKOpoda  do  not  absorb 
mdiscrimituUoly  all  fi»gmonU  of  Available  size ;  nor  clo  tbo 
tentacla  of  polypos  commonly  bclinvo  in  tho  Kain«  wny 
when  touchod  by  inorDfanio  bodies  as  vrhea  toadied  by 
orgnnio  bodies.  And  bearing  in  mind  llutt  to  cr«fttnr«B 
living  in  water,  the  inorgnoio  or  innntritiro  miilton  uo, 
generully  speaking,  tho  insoloblo,  whilv  the  orpanio  or 
natritive  are  Iho  soluble  j  it  m^y  bo  infcrrod  Ibnt  (In 
Hcloi^livo  power  which  Ibcy  posseiw  J*  dne,  an  abore  implJod* 
to  tho  M^tting  up  of  aa  aKtiroilative  prooesa  when  a&siu.ilahto 
matter  is  brought  in  contact  witJi  them,  and  to  tho  absL>nc« 
of  that  process  when  the  nuttlpr  prcM^tvd  is  not  n«siinil*blo. 
So  Uiftt  tliis  seU-ctivo  powtT,  which  is  on  indpient  sonso  of 
taate,  is,  primarily,  one  aspect  of  that  integrating  octioa 
which  mainly  constitntos  the  life.  For  thns  int<rrpn>ting 
tho  facta  we  havo  the  warrant  that,  even  tn  its  highest 
dovolopments,  tasting  forma  one  link  in  tho  chain  of  n«simi> 
lotive  actions.  The  mouth  is  part  of  tlie  alimentary  cnual, 
which  secretes  digoiitit-e  Bniila  and  takes  up  disaolred  enb- 
stances.  The  moutb  do«)s  both  tlieeo :  its  saliva  is  a  digv*> 
tivo  fluid,  and  in  tho  act  of  ta»ting,  some  of  tho  dissolved 
■ubsuncos  an  absorb<>d  through  the  mncous  membnuie  of 
tiie  tongue  and  palate. 

Smell  has  the  sam«  root  with  taste,  and  remains  through- 
ont  cloMily  asBocintiMl  with  it.  In  aquatic  matures  tho  two 
•raws  can  bo  but  degrees  of  tbe  same :  tho  one  responding 
to  a  more  dilute  solution  of  nntritive  sabataaoe,  and  the 
otlier  to  a  more  ooncentrated  solution.  As  the  soluble 
mattcn  which  surround  a  fragmi*nt  of  animal  tissue  ore  not 
cunfinvd  to  its  actual  sorfsce,  but  are  diffused  in  thu  sur- 
ronndiug  water  with  an  abandauco  that  decreases  as  the 
distance  increases,  it  is  obvious  that  a  greater  susccptibtU^ 
will  render  the  fragment  pcroeptiblo  beforo  tbirre  is  ubsolnte 
contact;  and  that  so,  ta.tte  must  pass  gnulnally  into  smell. 
The  intimato  oonncclion  of  taste  with  sm<'U,  and  of  both 
with  touch,  is  displayed  eveo  in  msa.     The  nerves  of  botb 
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are  spread  ont  nader  a  membrane  that  is  continnouH  with, 
mad  bnt  s  alight  modifkation  of,  tbc  Hkiit ;   llio;  lie  under 
n^'etcoDl  partfl  of  this  mombrnne,  near  its  junction  with  the 
«kin;   the   eoosations  they  gire  are  so  closely  allied  ihat^j 
knowing  tha  smoll  of  a  substanci;,  we  cnn  frt-qncntly  for 
an  approxitnaldl}-  truo  judgmoac  of  its  tOKto  ;  and  to  both^ 
tJie  Hubatancca  to  be  perceived  moiit  be  presented  in  solt 
tioa-— thu  sapid  most  bo  cither  already    die&olred,  or   dil 
Bolrablo  by  Iho  mliva,  and  tlio  odorous  must  bo  condonsc 
by  the   film   of   moisturo  covering  the  inombrane  whiclP 
lines    the    olfactory    cluinibera.     Thna,   the   diSereQce   ia 
lees  between  the  modes  in  which  the  sensatioBS  aro  nlta> 
natoly  produced,  than  bctwocn  the  forms  under  which  tho 
tubatoocos  producing  them  originally  cxi«t — lifjuid  or  solid 
in  the  one  case ;  gnaeons  or  vaporoua  in  tho  other.     Farther, 
the  relationship  of  the  seoae  of  smell  to  the  fondamentsl 
organic  actions,  IS  directly  traceable  even  in  ourselves.     The 
ooetriU  and  the  olfactory  chambers  which  open  out  of  them, 
are  simply  divergent  branches  of  tho  alimentary  canal,  frota 
which,  in  the  embryo,  th«y  are  not  separate ;  awl  absorbing 
into  the  sj'stem,  as  they  do,  some  of  tlie  Hooting  paitidea 
gireit  off  by  the  food  that  is  being  eaten,  or  is  about  to  bo 
eatttt,  their  action,  too,  is  but  an  evanescent  form  of  nutri> 
tion.    Add  to  wliiob,  that  in  so  far  as  the  olfactory  action  is        ■ 
not  nutritive  it  Ih  nvpiratory ;   and  thus,  in   a  settle,  lies 
between  the  two  primary  vital  prow^iwee. 

Again,  in  its  initial  stages  even  the  fiiculty  of  sight  is 
)mpl)cnt4^d  with  tho  functions  of  organic  life.  The  organ- 
isms which  occupy  the  border  land  between  tho  animal  and 
vegetal  kingdooiB,  share  with  planta  the  ability  to  decern- 
pose  curbonM  acid  nnder  the  influence  of  light.  Water 
ooataining  Protozoa  gives  off  oxygon  on  exposure  to  tlie 
Btu's  rays.  The  link  between  tbo  two  great  divisions  of 
living  forms,  which  these  lowest  ereoturea  present  in  struc- 
ture, development,  and  chemical  character,  they  appear  to 
prefient  in  their  nutritive  action  also.    Naturally,  then,  we 
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mfty  eoEpeet  tiut  on  posRing  from  them  to  vegetal  and  snimBl 
orgnauns  rtapeodTely,  we  Bhall  on  the  ono  tiand  find  tho 
bbilit;  to  deoompoM  carbonio  acid  hy  tho  ngeooj  of  Hglit 
more  wnd  more  developed,  and  on  the  other  band  more  and 
mora  wanting.  Kecenlly  disclosed  facts  answer  to  the  ox> 
pi^ctalioQ.  In  the  first  pUcOj  the  reaearchoa  of  Scbnltze  go 
to  establish  an  identity  b«tweoa  tho  cbloropbylt  of  fdaaui, 
atid  tbo  colouring  luattorof  8»n<]r>-  low  tj'pcs  of  animaU,  aa 
for  iiutoom  tho  Hydra.  la  the  aocond  place,  the  II*/tlra 
hnbitunlly  shuoa  lite  light — habitually  chooses  the  dark  side 
of  the  vesHol  in  wliicli  it  u  placed.  May  we  not  iul'cr  that 
the  Beositireneu  to  light  which  the  Hydra  exhibits,  results 
Sxma  tho  action  of  light  on  its  contained  oblorophyll ;  that  aa 
in  plants,  this  action  is  one  through  which  the  component*  of 
oblorophyll  are  assimilated ;  and  that  thus,  tho  power  which 
the  primordiul  tissue  posseeses  to  distinguish  light  from  dark- 
ness— «  power  which  forma  the  germ  of  the  viiiua]  £wulty 
— is  due  to  a  modiScation  produced  by  light  on  the  general 
vital  pTooosMtf  Any  doubt  thiic  may  bo  felt  rcepeoting 
this  hypothesis,  will,  I  tUiuk,  diiapprar  on  remembcriog 
that  oTca  in  onraelvea  the  gencrttl  surface  of  the  body 
retains  a  physiological  sensitiveness  to  light.  Tho  darken* 
ing  of  tho  skin  caused  by  lon^  cxposnre  (o  sunshinn,  impliet 
ft  modified  nsiimilatton  in  the  tissue  ponetrau-d  by  light — « 
change  in  the  abnorptaon  of  materials  supplied  by  the  blood. 
In  transparent  and  nemi'traiupanmt  orcatttrcs,  any  such 
photogenio  olfoct  must  pervade  tho  whole  body ;  und  if  so 
it  im  enj  to  nDderstand  how  light  may  produiw  marked 
elmngea  in  such  crcntares. 

That  hearing  hsfl,  like  the  othnr  aoneee,  ft  root  in  tlie 
primtlive  vital  functions,  there  ia  litUe  if  any  direct  evidenoo. 
But  for  suspecting  that  it,  too,  ia  differentiated  flrotn  them, 
«re  have  the  reason  tltat  to  sound,  as  to  light,  tbe  whole 
animal  organism  in  its  simplest  forma  possesses  a  feeble 
KiiNCoptibiltiy,  A  slighft  lap,  cansing  a  vibration  to  pass 
lhi<ough   the  vos&el  oonloiuiDg  thonif  is  rvspouded   lo  bf 
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ereatvrea  ia  whom  no  sign  of  an  auilitory  organ  exists. 
And  if  we  call  to  mind  the  facta  that  congeaitatlf  deaf 
porsooB  aro  acutely  affected  by  aonoroas  vibrations  in  the 
bodioB  they  touch,  and  can  porceivo  sncb  ribratioos  own  in 
the  nir  wbon  prodacod  by  loud  concusfiions,  lu  the  firing  of 
cannon — if  we  infer,  as  wo  most,  that  oven  in  man  the 
vbole  body  in  in  some  dpgroo  »OD»itivu  Co  sound,  luid  t>i«t 
the  extreme  Rcnj^itivene-ta  of  one  port  a  simply  a  8|>M:i!tli£-a- 
tion  of  this  general  sensitiveness ;  we  ahall  have  no  difTiculcy 
in  uDdcTBtandiag  how  the  humblest  zoophyt«a  lUid  molliiH- 
coid  aniiaals  fcul  the  jar  of  tJioHo  mpid  uiidulitttons  which 
eonslJtoto  objcctivo  sound.  Of  Iax  li-i»ue,  and  of  like 
Iptoifio  gfwvity  with  ita  medium,  one  of  t)ie&o  crviituix^s 
innst  bo  permeated  by  sach  nndntationa  throughout  ila 
entire  mass,  almost  as  though  it  were  so  much  water ;  and 
can  scarcely  fail  to  have  tho  substance  of  its  tissues  so  dis* 
Curbed  as  to  produce  a  marked  change  in  their  gonenl 
atat«,  and  somo  couiwqaont  change  in  tho  external  maai> 
lAtsttttions.  Still  it  iniiy  be  aaked — How  do  tlio»o  fnots  and 
iaftireuces  nffilinto  tJie  fjiculty  of  hearing  on  the  primary 
vital  proeeaaea  ?  1  reply — ^They  tend  to  do  this  by  suggest- 
iug  that  the  contraction  produced  by  any  sonorous  vibrotioa 
pcrinoatiDg  a  loophytc's  body,  results  from  soma  modiGco- 
tioa  of  thono  vitiil  proc«saea.  Tho  life  of  one  of  llii'«e 
ereaturea  is  littlu  ehc  than  the  cumulttice  result  of  the  lives 
of  its  component  cells  or  nucleated  portions  of  protoplasm, 
irhioli  severally  absorb  the  nutrient  juioos  prrcolatitig  nuioug 
them,  am  Kcveiitlly  batlutd  by  tho  uxygi-imtiug  medium,  and 
wvcrally  carry  on  the  int«^ating  and  disiutogratiug  actions 
by  aud  for  themselves.  Xow  anything  which  causes  s 
sadden  agitation  of  tJie  aerating  liquid  diU'used  throogb 
this  almost  bomogcneoos  tissue,  will  produco  k  sudden 
iaoroBM  of  vital  activity  in  all  Uie  oomponenu  of  the  tissno. 
A  r»pid  sacces»ion  of  unduktions  propagated  through  ii 
must  do  this.  And  we  have  but  to  suppose  that  tho  ia> 
cmtosed  vital  aotivitf  of  eooh  oompooeut  ia  accompanied  b; 
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koae  cliange,  probably  immeno,  which  altera  its  form,  to 
uoderstand  how  a  ooatmctioa  of  the  entire  croaturo  m&j 
rosalt. 

Thus,  thera  in  not  a  little  rMson  to  think  that  all  forms  of 
seoaibilily  to  external  stimuli,  are,  ia  thoir  nosoeot  shapes, 
nothing  but  the  modifications  which  thoxe  alimttli  produce 
in  thnt  duplet  process  of  intfigralion  and  dtsintcgrauon 
which  oooalitato*  the  primordial  life,  phyaiologicalljr  con- 
sidered. A  xon])h/te  cannot  be  touched  witlioat  the  fiuids 
dilTuHod  tbroughuut  tho  discurbwl  tUsuua  being  put  in 
motion,  and  »o  niiido  to  supply  oxygen  and  nutriment  wiih 
greater  rapidity.  Nutritive  matter  brought  in  oontACt  with 
the  sarfmie,  which  is  ovcrywhcro  sbs'^rbcut,  must  excite  the 
vital  actions  still  moro;  and  (to  must  c-iusu  tlie  touch  of 
nutritive  matter  to  be  specially  re^pondud  to.  A  dittuiiioa 
nf  such  inntlcr  io  tho  form  of  an  odour,  will  t«nd  in  a 
slight  degree  to  produce  analogoiu  offiMrtj),  The  tiasoo 
having  the  requisite  chemical  nature,  light,  ittso,  musC 
modify  the  assimilaCivo  sctiooa.  And,  o»  just  iihowa, 
■oaorous  vibrations  probiibly  do  tbo  liko.  if  we  make  llio 
reuonnble  n^^nmption  ibnt  tho  proU>pli>am  of  theaealmoit 
nnorgtuiisod  crtittiires  ia  isomeric«IIy  cliaugud  by  cluuiges 
tn  their  vital  activity,  we  have  an  adc<iijata  expUoattou  of 
the  effects  which  outer  nguncios  producu.  So  &r  u  they 
go,  fiutfl  hnrmonixo  witli  tho  doduutioa  from  the  law  of 
orgauio  developmi-nt — the  dodnclion  tliat  aa  tJie  primitiire 
tissue  out  of  which  Kre  evolved  tho  organs  of  vegetative  life, 
po«M»MM,  to  some  extent,  the  functional  powvn  of  tboso 
orgwisj  M  must  it,  to  some  extent,  possms  thu  functiooal 
powen  of  Iho  organs  of  animal  life,  and  among  them  of  tlw 
Mmsbs,  which  similarly  arise  out  of  it  by  a  oontiauous  dilTer- 
ontiation  and  tolvgration. 

Olostng  here  these  speculations  respecting  the  genesis  of 
the  seven]  (Jocultics  tiirotigh  which  the  animal   organidB 
holds  oommuoioatJon  with  the  nxlcntal  world,  let  ns  now 
on  to  oar  immediate  subjeot — that  extension  of  llie  oorr 
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ipoudeDce  in  Space,  which  accompanies  the  erolatioa  of 
Oert  &cultiw. 


(  141.  DiflcrentiAtoil  gntdanlly,  m,  in  aqaatio  crcAtorcSj 
aoell  ia  from  touch  and  taste,  ita  wtsoent  form  is  not  likely 
to  bo  detected  witboat  careful  experinients ;  and  I  hare  not 
mot  with  Bocoonta  of  such.  "  Uov  far  any  sonso  of  unull 
exists  in  the  lower  inrertolimta,  cannot  be  satisfactorily  deter* 
mined,"  says  Dr.  Ciirp«nt«r :  "  but  it  would  scorn  not  im- 
probable that  ovOR  where  no  special  organ  k  npparont,  some 
part  of  the  gonornl  iiurfiu»)  may  bo  endowed  with  olfactiva 
Mnisibility."  Dtil  howorer  the  sense  of  smell  orig;inatee, 
rasj  conclude  that  only  when  in  aome  degree  localized,  doe 
it  become  a  mcana  whereby  internal  rotations  can  bo  brought 
into  something  like  dcGnito  correapondcnc«  with  extnr 
ri-lations  which  do  not  occur  in  contact  with  the  body.^ 
Soppoang,  for  argument's  nalco,  that  along  with  its  other 
diffosed  faculties  the  whole  masa  of  the  primitive  animal 
poascsscs  a  feeble  susceptibility  to  odoors ;  the  only  corre- 
epondenoe  which  may  be  established  through  this,  mnst  bo 
seen  in  some  state  of  rcndinrss  to  soixo  tho  prey,  or  aroid 
the  enemy,  whoso  proximity  nn  odour  implies.  Though, 
tncoas  of  scoh  endowment,  an  inner  relation  can  be  adjusted 
to  an  outer  n-lation  n  lilll©  removed  from  the  snrEoce;  yetjJ 
there  can  be  no  adjastment  to  relations  either  of  direction' 
hi  space  or  of  distance  in  apace.  But  as  soon  as  there  exuts 
s  8u<;C4'ptibilily  that  is  somewhat  localised,  tho  organism 
must  be  diflV-n-utly  afTccted  by  an  odoriferous  body,  accord- 
mg  as  it  is  situated  in  this  or  that  position.  And  when,  as 
an  oecompanimcul  of  spocializalion,  there  is  incrvascd  effi- 
ciency, a  feebly-scented  objoct  near  to  Uio  more  highl] 
■ensitire  tract,  may  produco  a  response  as  great  aa  a 
strongly-scented  objoct  somowhero  in  its  neiglibonrhooj^ 
produces  in  an  organism  posscsaod  of  a  diffused  but  infu 
voeceptibility. 

Pd'^aing  &om  these  vagoe  beginnings,  it  will  he  obriow 
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that  as  East  as  Uicre  is  doTcloped  at  the  entnmoe  of  Um 
rCKj)inttoi7  pasHagoA  r  dofitiilv  apparatus  chpablo  of  being 
excited  by  floating  pnrticlos,  tbcro  miut  bo  nn  extension  of 
tlio  space  tliroogh  which  co*existencM  and  stMjnencci  in  Um 
enrironiuent  con  establish  corroapondtiig  co'existeuces  and 
eeqiicnccs  in  tho  orgsniam.  Wben  we  trace  ap  the  ercdo- 
tJoD  of  tho  fucnlty  to  that  porfoction  iu  whicli  it  is  possessed 
by  dogs  and  by  deer,  v«  too  that  one  of  the  mipecta  tiiider 
which  the  advance  presenta  itself,  is  the  increasing  dixtonoo 
at  which  certain  inner  and  outer  relations  can  be  brought 
into  adjustment;  and  thai,  othur  things  i-4|iud,  there  ia  i 
simultaneous  advance  in  tho  degree  of  life. 


4 


^  142.  Though  that  ability  (o  distinguish  tight  from  d&ilc- 
ness  which  chanctcrixes  tho  entire  body  in  sundry  ef  (he 
hamblfst  typi**,  foreshadows  tho  visool  faculty,  nolhiug  like 
what  wo  call  sight  rOAults  until  this  ability  is  conocntnited 
in  a  particular  Hpot.  Tho  rudiinentJiry  eye  consisting,  as 
in  a  PUtHaria,  of  soma  pigment  grains,  may  bo  considered 
at  simply  a  part  of  the  surface  more  irritable  by  light  Utao 
the  rest.  Some  idea  of  the  improssiou  it  is  fitted  to  receive 
oay  be  formed  by  turning  our  closed  eyes  towards  the  light, 
and  paHitiiig  the  hand  backwards  and  forwards  before  thein. 
But  as  soon  as  even  this  slight  spccializatioa  of  funotion  ia 
reached,  it  becomes  possible  for  the  organism  to  n-spond  to 
the  ntotioDS  of  opuquo  bodtoc  that  pints  near.  While  only  a 
gon<-rs]  sensitiveness  to  liglit  exiuts,  the  intercepting  of  tlio 
Bun's  mys  by  something  which  throws  the  whole  or  a  greater 
port  of  the  creatBTo  into  shade,  is  rcqoircd  to  produce  an 
tatemal  change;  but  when  there  cones  to  bo  a  specially 
sensitive  spot,  anything  which  coats  a  shadow  on  that  spot 
alone,  produce*  an  intenial  change.  And  as  that  which 
obscures  only  a  small  part  of  the  organism  is  asoaUy  a 
comparatively  small  object,  this  advaooe  from  dilliued  sen* 
sitivencss  to  oenceutrat«d  eensitiveaeas  enables  the  organism 
(0  respond,  not  only  to  marked  general  changes  in  luminous- 
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Dees  which  its  onyironment  andargoos,  bat  nlso  to  marked 
•podnl  ohangog  in  laminoiuDeai  caued  by  the  motions  of 
n^aooni  bodioa. 

Tlw  coatru-tt  bi^lwocn  light  and  darkoees,  or  rather 
twe«n  widely  diffen-nt  doffrcod  or  light,  being  all  tbat  the 
most  radimcntary  v-ifiinn  rooogntsos;   ud  distinct  obscnra- 
ti<m  b«ing  producible  b;  &u  ofljacent  small  object  only  whun 
it  is  rory  closo  ;  wo  may  infer  that  nasccut  vision  extonda 
to  tboso  objools  niono  whicli  aro  jnst  abont  to  touch  tho' 
organism,  either  in  connoquonoo  of  their  motion  or  of  its 
motion.     We  may  inrvr   that  it  amounts  at  first  to  lilUaj 
moro  Utan  anticipatory  toooh  ;   and  that  so  there  ttt  e«tat 
lishod  in  the  organism  a  general  rolatton  between  Ti»ual  ati< 
toctnal  improssions,  oorrogponding  to  the  general  relation 
botweoD  opacity  and  solidilv  in  the  cnvironmost.     Be  this 
u  it  may,  howercr,  it  is  clear  Uiat  an  incipient  facnlty  of' 
■igbt,  though  Iho  vaguest  imagiiiablo  ia  the  sensations  it 
gives,  and  Uio  most  limited  that  can  be  conceived  in  raogSyj 
implies  not  only  some  extension  of  the  correapondenoo 
space,  but  s  new  order  of  correspondence. 

As  we  ascend  to  creatures  having  moro  developed  eyes^j 
we  find  OQ  increase  in  the  sphere  of  surrounding  8p*c»' 
thnmgfaont  wbicli  external  reUtiooscan  establish  cornwpoud* 
ing  internal  relations.     A  slight  convexity  of  the  epidermis j 
layer  1}  ing  over  tiie  eonsitive  tract,  first  servos,  by  concen* 
trating  the  rays,  to  render  appreciable  loss  marked  varii 
tions  in  the  qnnnlily  of  light ;  and  thns  brings  into  vie 
the  same  bodii-s  at  a  gront«-r  distance,  and  smaller  or  Irss*^ 
opaqno  bodies  at  the  samo  distance.    From  this  point  up- 
wards,  through  the  various  types  of  aquatio  creatures  to  tb 
higher  air-breatliing   creatures,   we    trace,    ander  varioo 
forma  and  modifications,  a  complicating  visual  apparattu 
and  a  widening  space  through  which  the  correspondenco 
extends.    It  is  needless  to  go  into  details.    Hypotheses  nod 
illustrations  aside,  it  is  obvioas  that  from  tho  polype  whicb,^ 
does  not  atJr  tiU  touched,  up  to  tho  telcscopu>«yed  vnlturo 
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nr  ibe  rnr-niglitcd  BuhIiioiui,  one  aspect  of  prugreBaiiig  liifa 
is  the  greater  and  greater  rctoot«iu»6  at  wLich  vunblo  lola- 
tiODS  JD  Uio  earironmont  produce  odnpUid  relalionft  ta  tho 
organiuB. 

§  14d.  Similai-t/  with  Uto  aaditorf  faculty.  80  long  as 
ihe  susceptibility  to  sonorous  vibrations  is  abglit,  and  pos- 
Bosaed  hj  Out  body  at  largo,  there  is  nothing  Uko  nlutt  wo 
call  Itcoring.  Only  when  iha  sosi^ptibility  oomes  to  bo  in- 
tonsifiod  in  one  place,  can  a  sound  proceeding  from  a  par- 
ticuhu-  point  in  the  earironment,  be  distingiusbed  from  a 
tremor  of  tbA  environmeat  on  a  whole.  After  Uicre  boo 
Arisoa  a  rudimonlary  ear,  consisting  of  a  donnol  sao  con- 
taining otolilhw,  whiob  tnuUiply  the  vibration*  striking  tho 
ikia  that  ooTera  them  as  tlie  primitive  cornea  oonccatmtea 
tho  rays  passing  through  it ;  then,  a  modente  Bound  at 
tome  diittaiico  or  a  slight  sound  close  to  it,  may  prodnoo 
on  tlie  creature  as  grGot  an  effect  as  the  violent  shock  of 
it«  entire  modiam  produoee  00  a  creature  not  tlius  endowed. 
And  along  with  this  new  eeaso  tlicru  comra  into  eziateaoe 
»  new  set  of  corrvspondoncos — thoaw  botwcoo  oertain  audi- 
tory impivsaioos  and  coniieqneut  motions  ia  tliu  orgiuusm, 
oad  certain  sound-cauaiug  puwcrt  and  oo-«xiatonl  propcriica 
in  adjacent  bodies. 

8uoc(-iuivL>  improvements  of  thia  faculty,  as  of  Ihoso 
olraady  di-alt  with,  expand  tho  aurroundiiig  Ephcro  through* 
out  which  certain  relations  in  the  cnviroitmunt  cooae  adapted 
ruliklions  in  tho  organism.  It  coiitiot  bu  denied  that  though 
the  minor  irregiUu^itii!^  involred  by  tlioir  apcoiol  faabita  ore 
considiTable,  yet>  viewed  in  the  mass,  ooimab  of  higher 
•ad  higher  typi-a  show  us  greater  and  greater  tmngaa  in 
their  auditory  oorrobpondonccs. 

§  Hi.  Tho  extension  of  tho  correspondence  in  spoo* 
doi^  iiot  cud  witlt  tlie  perfecting  of  the  tw.'nses.  In  crea- 
turce  of  oomparativi-ly-Bdvaaoad  otgauizatiou,  there  arise 
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powers  of  Rdjoatiog  ionor  relations  to  outer  rclnttotia  tluU 
uo  fnr  too  remote  for  direct  perception.  The  motions  by 
which  a  camer-pigoon  finda  ite  wny  home  though  taken  a 
hondrod  miloH  nwsy,  cannot  be  guided  by  sight,  emell,  or 
bearing,  in  their  direct  and  siraplo  forms.  Chased  animals 
that  mako  tlioir  way  across  tho  country  to  placca  of  rofiige 
ont  of  view,  aro  obrionsly  led  by  combinations  of  past' 
and  proMnt  impressions  which  enable  thorn  to  tmnsocnd 
the  spbera  of  the  senses.  And  thus  also  it  must  bo  with 
oreatures  that  annually  migrato  to  other  htnds. 

Iq  man,  this  socondi^ry  process  of  estensinn  is  carried 
sUn  further.     Though   the   correspondences  ho  effects  by 
iramediato  perception  have  a  narrower  range  in  spaco  than 
those  of  some  tuferior  creatures ;  and  thoi^h  in  that  species ' 
of  indirect  adjastment  just  excmpURod,  he  is  Ix^hiud  sundry- 1 
wild  and  domestio  animals;   yet,   by  still   more   indireofe 
means,  he  adjusts  internal  relations  to  external  relations  that 
are  immensely  boyond   ihe  nppwrctiilion  of  lower  beings. 
By  combining  his  own  perceptions  with  the  perceptions  of  j 
otliers  as  registered  in  maps,  he  can  rrauh  special  pL 
lying  thooitnsda  of  miles  away  over  the  Earth's  snrfnoo.     A 
ship,  guided  by  compass,  and  stars,  and  chronometor,  brings 
him  from  the  antipodes  information  by  which  his  pnrcbases 
here  are  adapted  to   prices   thcro.      From  the  chamctcrs 
of  exposed  strata  ho  infers  tho  prcaeace  of  coal  below ; 
and  thereupon  adjasts  the  scquenoes  of  his  actions  to  co- 
existences a  thousand  feet  underneath.     Nor  is  the  environ- 
ment through  which  his  correspondenoos  reach,  limited  to 
tho  surface  and  tb<*  sabstonco  of  the  Barth.    It  str«4chogj 
into  the  eurronnding  sphere  of  infinity.     It  was  extended' 
to  tlio  mooa  when  tho  Chaldeans  discovered  how  to  prodtok 
celipsea;  to  the  sun  and  nearer  planets  when  the  Copcmi- 
ctu  system  was  eetablished;  to  the  remoter  planets  when 
•a  improved  telescope  disclosed  one,  and  adculation  fixed 
ihe  position  of  the  other;  to  the  stars  when  their  parallax' 
and  proper  motion  were  mntsnred ;  and,  in  a  vague  Wiiy, 
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enen  to  tlie  oebnlfB,  Trlioa  their  oompositjoD  aod  fomu  oi 
cU-aoturo  were  a&ccrluii.i-<l. 


§  l-iS.  Before  leaviug  tliis  goneml  propositioD,  Qmt  Uia 
progress  of  life  and  iaU>lligoiic«  is,  under  ooe  of  its  nspeote, 
AH  extension  of  Hm  space  throogb  nhicli  the  correspondcDCo 
betvccn  Iho  orgttiiiitm  and  ite  vovironmcut  reaohw,  it  toMy 
1)0  well  to  n-innrk  tlut  ite  Inilh  in  itn\v\M:u<\t>ai  of  oU  con- 
dnsions  as  to  lliu  modes  in  which  the  oorrespondonce  is 
developed.  la  the  earlier  pnrt  of  the  ch^ter  I  bare  Ijllotl 
op  some  of  the  gaps  in  our  knowledge  hj  reasonings  tliac 
lira  porlinlly  hypothetical ;  and  Iiurn  thus  opviu.'d  the  door 
to  possible  criticieius,  which  amy  at  first  sight  bo  euppoMd 
to  tell  against  tJiu  doctrimi  at  Urge.  But  a  moment's  oon. 
sidenttion  will  show  that  by  whatever  steps  the  sonsea  of 
amell,  sight>  and  hearing,  arise,  the  result  remains  the  sania. 
Unqiiciitiooablo  faots  form  tho  substance  of  the  argamenU 
It  is  a  fact  that  where  tJia  sense  of  touch  is  the  on!/ 
000  definitely  muoifcsled,  the  correspondenoo  botwwm  thu 
orguoism  and  ita  environmeDt  extends  only  to  that  pari  of 
the  environment  by  which  the  organism  is  bathed.  It  b  ■ 
fact  that  thu  sppusrauoo  of  the  higher  senses,  oven  in  Uieir 
most  ru(liincut4iry  forms,  is  accompanied  by  some  extension 
of  thu  space  throughout  which  correcptntdeDces  can  be 
ofii-ct«d.  It  is  a  fact  that  the  sncoessive  ntngea  in  tho 
dovelopmcQb  of  each  sense  imply  successiro  euUrgcmcnts 
of  this  sphere  of  bimco.  And  it  is  a  fact  that  tho  advent  of 
rationality  is,  among  other  ways,  shown  in  tho  canning  of 
thcso  eiUargements  stUl  further. 

liere,  indeed,  lot  mo  draw  ottontion  to  the  truth  iadi> 
Cotod  by  aomo  of  tho  above  examples,  that  tho  exleusioa 
of  tho  corroapondeoco  in  space  is  exhibited  not  in  tho 
ascending  gtades  of  animal  lifo  alono,  but  iu  tho  sucoeasiva 
phases  of  honuu)  civilisation,  and  is  even  cow  going  on. 
llVom  early  races  acquainted  only  with  neighbouring  locali- 
ties, up  to  modem  geographers  ivho  specify  the  btitude  and 
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lon^tndo  of  trrerj  place  ob  tlie  globo — from  tho  asotent 
Imildcn  waA  motaHnr^ts,  knowing  but  enrface-dcposita^^ 
Qp  to  ttifl  geologista  of  oor  tiny  wIioko  claUt  in  eomo  cmcs' 
enable  tbem  to  describo  tbe  niat<^nnl  existing  at  a  dcptU'1 
never  yet  reached  by  ibe  miner — from  the  savage  biuvly 
able  to  fay  in  bovr  many  days  a  full  moon  will  retunt,  up  to 
tlie  astronomer  who  ascortiiins  Uio  period  of  rorolution  of  mi 
donblo  GtAT — tliero  has  been  a  gradoal  widening  of  the  sor-j 
rounding  region  thronghoat  which  the  adjnslmont  of  inn»T ' 
to  ontor  reUtioos  eztonda. 

It    remains    only  to  point  out  tho  additional    evidcDC 
thoa   oflbrded    that    the    degree   of    life    mHe.1    as    ths^ 
cUgreo  of  coTTcepondonce.     On  the  one  band,  each  furUierj 
OZtrauoD   of  tho  correopondonco   in    spaco    adds    to    tbsj 
nnmber  of  external  relations  to  which  iDtcrnal  rcUtiuoj  ai^l 
adjosted — sddfl,  that  is,  to  tlie  number  of  interna]  chan{ 
— odds  therefore  to  tlie  amonnt  of  life.    On  the  other  '. 
tiiD  grMtter  tho  space  thronghout  which  tho  oorrespondcnco^ 
TMchflt,  and  the  more  numerona  the  adjti-itments  which  cau 
conBei]nentIy  be  made,  the  greater  must  bo  the  number  of 
cases  in  which    food    is    obtoiniNl    and  danger  shuiuKid. 
^Vbonco  we  may  clearly  see  how  life  ond  ability  to  mniiimin 
lifo,  nro  two  Hides  of  the  same  fact — how  lifo  is  a  oombtc 
tion  of  pmcs&ses  the  resolt  of  whose  worluntfs  is  thuir  owsl 
coaliiiu.utott. 
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CHAPTER  V. 

TOR  CORRESPOHDESCB  AS  EXTENDIKO   IN  TIMK. 

$  liO.  It  vns  poinUid  out  somo  piiget  bock  ()  13G),  tfait 
wliilo  the  lowest  Protopki/la nnd  Prolawa  dispUy  no  mauifest 
tt^'ustraenta  of  iuternat  clianges  to  changes  in  tho  i'Dviroii> 
mont,  the  higher  plants  pass  through  ctcIcs  of  !!tntc:i  iinswer- 
tog  to  the  cycles  of  llie  seasons.  Whotlicr  Uiii  khould  be 
regarded  u  a  progress  towards  correspondence  in  lime,  in 
doubtful.  It  may  hv  said  tlial  siuco  in  n  tn?e  the  budding, 
blossoming,  ripening  tho  fniit,  nnd  dropping  the  learn, 
occui  kt  lUo  nittuo  times  willt  fit  external  coudilious,  the 
inner  sequcnci-B  btu  coufortm.>d  to  tlio  out<>r  ones.  But  it 
mny  bo  rc-plit-d  Uiat  (hiK  is  nu  incldvnlal  rvstUl  of  tho  fcr- 
pctunt  adtiplation  of  tlto  internal  actions  to  uxtcrunl  a>> 
oxiiiUinccii  (tciiipenilurv,  light,  cioisturtt),  which,  by  passing 
tltrutigh  n  series  of  vsriatjuujj,  iuvolra  a  parallel  series  of 
vui-iiaiona  in  the  plant.  It  may  bo  argued  that  llin  putting 
Ibrth  of  leaves  bos  rofi'Tonou  simply  to  tho  then  concurring  'm- 
fliionoen,  and  lias  do  direct  reforcnoo  to  tho  subseqaenl  natri^ 
Lion  of  thu  fruit  ]  that  tho  truo  nature  of  these  vegeUtivu 
changes  in  seen  in  tJio  fact  that  a  trco  will  flower  in  tho 
lutuuin  if  the  hcat  bo  grvat  enough ;  and  tltat  thus  plant> 
iifo  trxhiliiU  no  tmo  convspondonoe  to  Mjhoum  in  Ute 
utviroumont,  but  only  to  a>-exUteaas  io  it.  To  dcctdo  bo> 
twoon  these  views  is  not  e^* ;  tliough  on  tlie  whole  tlio 
bU  ooetna  tlw  more  rational.     But  at  any  rate,  thu  speuiM 
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of  eorrespondence  in  "Kme,  if  such  it  be,  ig  of  a  ragns 
kind  compnrcd  with  that  properly  so  called. 

T:iniii)g  to  Uioho  more  dvlinibo  cases  which  animal  life 
displays,  it  is  to  be  obsorrcd  tltat  in  crcntarcs  poSMssing  no 
other  sense  IIuiq  that  of  touch,  the  sole  oxteroal  relationa 
with  whicli  iotcraal  relations  can  be  put  in  correiipondonce, 
•ra  rolatioDS  of  to-fxiahnce.  Only  when  there  comca  to  be 
Bome  amount  of  sidcU,  or  niglit,  or  hearing,  can  aaquousoM 
in  the  environment  be  met  by  adjuNtci]  xvqnences  in  tho 
organism.  The  connexion  between  the  tangibility  of  au 
adjacent  body  and  some  ca>exist«nt  property  possessed  by 
it,  is  the  only  one  to  which,  in  a  zoophyte,  tho  connexion 
between  irritation  and  ooatraetton  answcn.  TiaUi  is  no 
more  involved  thtm  S|>nco.  But  when  rolations  among 
things  or  attributes  Hut  are  in  any  degree  removed  from 
the  organism,  become  cognteable — when,  for  example,  there 
oxists  incipient  vision,  and  obstruction  of  light  is  of\en 
followed  by  a  toach  from  th«  obstructing  body— then,  an 
nignnit!  response  to  on  cxtonuU  iwytuuDCO  becomes  possible : 
then  the  orgnnism  can  move  in  anticipation  of  motion 
in  iin  extoniiil  body.  Two  phenomena  in  the  ODviron- 
mcnt,  the  one  immediately  succeeding  tho  other,  pro* 
dsoe  two  phenomena  in  tho  organism  in  like  »uo- 
coBsion. 

Or,  to  present  the  propositioa  andcr  another  aspect : — As 
the  simplest  sequences,  and  thoiio  first  perceived,  are  mo- 
chantcal  scqacnces ;  as  mechanical  sequences  imply  change 
of  position ;  as  change  of  position  implies  progress  through 
6pace ;  it  follows  that  only  when  there  is  some  degree  of 
Bpace<penetrating  faculty,  can  thoro  bo  any  adikpbitioa  in 
tho  organism  to  changes  of  position  in  adjacent  objeota— 
any  adjoetment  to  external  sequences — any  ooTTespondeneo 
in  Tltat.  After  tho  ability  to  roapond  to  the  tonche^  of 
surrounding  bodies,  the  next  advance  ia  the  ability  to  re- 
spond to  thoae  motions  of  them  which  precede  touch ;  end 
since  motion  involves  both  Time  and  Space,  the  first  oxteoa 
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«on  of  Uio  oomspotidonco  in  Time  is  nccoasariljr  ooor») 
with  iU  first  extcosioii  ia  Spftoo, 

}  117.  Throagfaoat  the  Rucceasiro  stages  in  the  develop- 
tsmt  of  cho  aeiucs,  tiicso  two  ordon  of  comnpsntloan 
progrrw  to^UMW.  In  proportion  m  tho  dittoaco  ab  which  a 
tnonng  object  is  perceivable  increoaoa,  ilto  (pvat«r  becomes 
the  duratioD  of  tlto  oxteroal  aotiona,  or  chains  of  actions,  U> 
which  tho  inlcniAl  changes  maj  bo  adjuDtod.  Other  things 
oqnal,  tho  morti  remote  any  body,  tLo  lon^r  most  bu  tho 
intcrviLl  Ixrforo  it  caa  sot  on  tho  or^ganiam  or  tbo  orgimism 
on  it ;  that  is — the  longer  must  be  the  time  between  tl» 
t«r  antoccdonts  and  coosixiitents  witli  which  tho  inner 
tvoC4lont«  and  consiHjacnts  an  put  in  corrcepondcnce. 
Tlw  inner  and  oat«r  ge<)ncnoo«  shown  in  tho  pursuit  of  a 
heron  by  a  hawk,  are  longer  than  tliose  shown  in  the  por- 
suic  of  a  fisli  by  a  heron ;  and  ore  so  chiefly  bocanse  iho 
vision  of  a  hrron  is  wider  than  that  of  a  fish.  Withoot 
giving  cases,  it  will  be  maaifest  tliat  by  the  dovelopment  of 
sirtcll  and  bearing  also,  the  oorreepon dunces  aro  siniuliiuto. 
oiuly  extended  in  duration  and  dtitaDce.  Not  tlint  tboy 
inaititiiin  a  constant  mtio.  Tba  connexion  between  ibcm  )■ 
variously  modi6od  by  oircamsbanocs.  I'ho  characior  of  the 
environment,  tho  particulnr  powers  of  tlie  organism  in 
respect  of  loeoinoUon,  aa  well  as  othur  conditions,  greatly 
afiect  it.  All  tliat  can  bo  said  is,  that  tho  two  kinds  of 
extension  are  connate;  and  that,  in  so  far  aa  mcchouieal 
phttnomwiB  are  coacemod,  they  diitplay  tbronghout  a  general 
*nter>d«pendeDce. 

{  148.  This  limitation—"  in  so  far  as  mechanical  pheno- 
nu-'na  are  coDoemod" — serves  to  introdace  tlio  fact  that,  io 
respect  to  otbur  orders  of  pht-'nomeiut,  tho  progress  of  the 
oorrexpondeaee  in  Time  bos  IjUle  or  nothing  to  do  witli  its 
progress  in  Space.  Did  all  actions  involve  perceptible 
motion — were  allitration  of  position  a  necessary  occompani- 
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nont  of  erery  altetstion,  tlie  Iwo  would  be  nnilbnnly  rcUtod. 
But  aa  Uiero  nro  hostii  of  clumgoa,  ctumioal,  Utorm&l,  «leotrio, 
Titftl,  which  iaroWe  no  apprcoinblo  tncchanical  ckaogo — as 
there  arc  numberlesa  changes  of  stato  which  occur  without 
changes  of  phoe ;  it  roanlts  chol,  iu  thu  growth  of  intcntul 
adjustnienU  to  tlicse,  th«ro  is  an  oxtcsaion  of  the  corresjion- 
doiwo  io  Time  separate  fi-om,  and  additional  to,  that  which 
ariwa  from  its  extension  in  Space. 

This  second  species  of  corn.>«pondcnco  in  Time  ia  of  a 
much  higher  order — iii,  in  fact,  a  far  more  extended  corro< 
epoiidi,tuco.  For  the  ordinaiy  meohanical  soquoncc*  ia 
surrounding  bodi«a  hy  whii;h  <<aob  organism  ts  afiected,  are 
incalcuUbty  more  rapid  than  the  non-mechanical  sequeoooa. 
Tfae  motions  of  onvmics  or  of  prey,  ercn  wbwi  sluggiab,  are 
readilf  approciublti :  a  fisvr  sccondis  Only,  at  moot,  nru  needed 
to  bring  about  mauifost  elutnge«.  But  lhi>  decay  of  u  drad 
animal,  or  tho  ripening  of  fruit,  or  the  dr>-ing  up  of  a  pool, 
or  the  hatching  of  au  egg,  occupies  un  iminenitcly  longer 
ioterral.  Quo  of  these  latter  ae<|uenc«a  lum  a  duration  a 
hundred^  a  thousand,  a  million  times  as  great  as  one  of  the 
former ;  and  tho  ability  of  the  organism  to  sdjuat  itwlf  to 
thorn,  iiiipliiui  a  propurtiunato  cxtvnsion  of  tlie  correspoa- 
dence  in  Time. 

Hence  the  fact  that  only  wbos  we  come  to  creotorea  of 
compamtivi-ly  high  intelligence,  do  we  moot  with  tluuir 
changes  in  adnptution  to  outer  changes  of  a  non-mecbaaic 
kind.  For  we  must  not  chias  as  coming  under  this  head 
■ooh  actions  of  inferior  animals  as  are  adjusted  to  daily 
and  annoal  modifications  of  tbo  onvironmont.  Thcsu,  like 
parallid  actions  in  plants,  are  moat  likely  nothing  but 
oomaUttvo  results  of  successive  adaptations  of  the  orgooisn 
to  SQCOesaive  co-c3cijit«uooa  in  the  cnTirotmiont.  It  is  ans 
tomicalty  dcmonslrable  that  the  pcuHug  uud  nidilicatiou  i<i 
birds  iu  the  spring,  is  prooeded  by  constituliomil  chaugei 
wliidi  are  protmbly  prudueed  by  mure  food  and  higher  tern- 
pemlure.     And   it  ia  a  nttiouol  iofercnco  that  the  wbol 
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WiIm  of  pRweases  implied  io  the  Eearin^  of  a  braod,  w* 

■evenHy  gono  Uiraagb,  oot  wiUi  any  reoognition  of  ntmoto 
eotlB,  bnt  BoMy  andLT  (ho  stiiuuliu  of  coudilioaB  coa> 
tinaously  present. 

An  mrly  stngo  of  tlie  liigUor  kiad  of  oorrcopoaili>Qco  iu 
Tim«,  maat  bo  looked  for  wli^re  the  period  botwooo  iuit«- 
eedeot  and  conaeqaent  is  but  a  foiv  hours.  Uirds  Hint  Qy 
^^^from  inland  to  tbo  eea-sido  to  fuwl  vihi:a  tho  tide  is  out,  aud 
^^^^kttlo  lliiit  TDtnm  to  tlio  fanu-yard  at  milk>iig'tttnc<,  aapply 
^^^lOBtanccB.  Enm  hero,  liowover,  there  13  not  a  piiroly  tabel* 
ligoat  tK^tutmeot  of  inner  U>  outer  scf^ucnocs;  for  oroatnnt 
aocmtitomcd  to  eat  or  to  be  milked  at  n?gulw  inlorvaU. 
come  to  liaro  adapted  incurrences  of  oonstilational  statot, 
and  the  sensations  accompanying  thuM  states  form  tlw 
proximate  stimtUi  to  tboir  acta.  Nevertbcless,  we  mnat 
not  wlioUy  cxcludo  ttiirso  inttances  fbim  tho  category 
of  odnincing  corrcspondcnco  in  Tiin« ;  but  mnat  reoogniBO 
tluKn  u  imporfflot  and  livusitioniU  forms  of  it,  tlirougb 
which  only  the  higher  funns  can  be  rooclicd.  For  if  vn 
oonsidor  under  nbat  conditions  only  an  inner  aequcnco  can 
be  adjusted  to  BOmo  outer  Hoquonco  occupying  hoars  or 
days,  it  bocomm  pbtin  Uiat  there  moat  cxixt  tu  the  organ. 
i«m  a  mciuis  of  rccogutsing  duration.  UnloHS  tho  organism 
ia  diltcrently  allcctt^d  by  periods  of  dim-rent  Imgths,  iis 
action*  cannot  be  raudo  to  St  alow  cxtomal  actions.  Whvo 
wu  paaa  &om  tlioso  mcchonicaJ  scqutMioca  in  whidi  tbo 
motion  of  tlie  oztenud  body  itaelf  scrrca  tbo  organina  as  a 
iDOaauro  of  duration,  to  tboee  non-mcchniucol  WKjoonocs 
whioh  not  only  afford  no  mcasura  but  luat  incoinpunbly 
loogor,  the  only  mcoaurc  of  duration  avoiUble  is  ouo 
rosulting  fi-om  the  periodic  sonaations  of  thu  organisu: 
itairir.  Naturally,  then,  these  first  oxamploii  of  tho  liigfaer 
oori-ospondrucD  iu  Timu,  arise  wh(.<re  an  internal  puriodicily 
agrooB  with  an  oxt«mal  pcriodii-ity.  And  naturally,  in  th« 
cases  next  uboTD  thoso— cosch  implying  some  forcfli^it  of 
fittnro  events,  such  as  is  shown  by  a  dog  biding  a  liona  in    . 
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wtticipation  of  tlte  time  when  he  will  bo  agnin  Imngry^ 
tbvro  is  a  dliAincb  Tcfcronce  to  tbia  same  recnrrence  of 
orgiuiie  states. 

§  140.  The  existenoe  of  so  wide  a  gnp  betwe«o  ordtnarj 
modutDicnl  tcqaencpa  and  most  nonoraefihaoical  seqaences, 
in  mpcct  of  ibc  poriodn  they  occupy,  joined  witli  the  otr> 
dunstuiDe  tli*t  the  odjuotmcat  of  iat«mnl  xoqaenocs  to 
leogUuned  external  sequences  implies  eatimatioo  of  inter* 
TOb,  expkias  how  it  happeus  that  only  trhen  we  reach  sa 
adraaotxl  phiwo  of  inl«]ligcnoii,  docs  thU  higlior  kind  of 
oomwpoadenoD  ic  Time  bt^in  to  exhibit  a  marked  cxton- 
8)0D.  Not  that  the  tmtsition  is  snddcn.  Daring  tlw  fint 
stages  of  bamaa  progress,  the  method  of  estimating  epochs 
does  not  differ  in  nature  from  that  employed  by  the  more 
intollig4>nt  aniinctls.  Tbcro  sro  hiatoriml  traces  of  tho  (act 
that,  originally,  tho  oirilizod  races  odjnstod  thwr  actions  to 
the  longi'r  eeqnencos  la  tho  oanroniDunl  just  as  Australians 
and  DuKbtnuu  da  now,  by  observing  their  coinoideac«  with 
the  migrations  of  birds,  the  Boodinga  of  rivers,  the  flower- 
ings of  plants.  And  it  is  obvious  that  the  savogoa  who, 
after  the  ripcuin^  of  a  certain  berry  travel  to  tho  un-ithoro, 
knowing  that  tli(;y  will  then  find  a  particalar  shelUfisb  in 
season,  arc  guided  by  much  the  Rune  procos.s  aa  the  dog 
who,  on  seeing  the  cloth  laid  ibr  dtaner,  goes  to  tho 
window  to  vratch  for  his  master.  Bat  when  these  pbciio< 
mens  of  the  seasons  arc  observed  to  coincide  wiUi  ntvurring 
phenomraa  in  tho  heavens — when,  ns  was  tho  case  with  the 
aboriginal  Hottt-utots,*  periods  come  to  be  measured  partly 
by  aalTonomionl  and  partly  by  terrestrial  changes;  then  we 
see  tnaking  ita  appearance  a  moans  whereby  tho  corrc- 
tiJondeuoo  in  T\iaa  may  bo  indofiDituly  extended.  The 
■nn'a  doily  uiov«meiit»  luid  the  monthly  phnses  of  tho  moon 
having  oncfl  licun  generalised,  and  some  small  power  of 
counting  having  been  reached,  it  becomes  possible  to  rooog* 
oize  tlie  intervals  between  aoteoftdenta  and  ooaaeqnents 
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Utftt  are  lon^  npnri,  tuid  to  ndjunt  tho  ncHons  to  tltonii 
Uullitudes  of  BcqueniMtft  in  the  eartroinnenC  which,  to  lb« 
ftbsence  of  answering  functional  periodsj  canuoi  bo  direotlj 
lesponded  to  by  the  organism,  may  bo  disceracd  aad  iu< 
dinoUj  rcapondcd  to  nhcm  thoro  arises  this  ability  of 
namboring  dRvs  and  limations.  Gireo  »  onit  of  Timo  and  a 
fiteulty  of  rcffistoriiig  units,  nnd  the  internal  actions  atay 
bo  adjusted  to  ooontless  non-mechanical  actions  goiag  on 
cxtornaUy,  which,  thongh  the  least  conspicuous,  oro  often 
thii  most  pol«nt  in  their  ofibcts. 

Thill  higher  ordcrr  of  corrosi>ondence  in  Time,  scarcely 
mortf  than  fonshadowed  among  tho  higher  animals,  bmI 
dcfioitoly  exhibited  only  when  wo  arrive  at  tho  human 
race,  has  madu  marked  progress  daring  ciriliiiAtion.  Tho 
lowijst  tribes  of  men  who  watider  from  place  to  place  as  tho 
varying  Hiipplieii  of  wild  nnimalfl,  toots,  and  insects,  dictate, 
do  not  adapt  tlicir  conduct  to  periods  excei-ding  a  year  iu 
darotion.  Hardly  worthy  to  bo  deSnod  as  creatures  "  looking 
before  and  ntter,"  tbcir  actions  respond  to  f«w  if  any  »eqneaoi'« 
longer  tlinn  those  of  tho  cuospicnous  and  often*reoarring 
phenomena  of  the  seasons.  Bat  among  Bemi<<:ivilizod  raow 
wo  ice,  ID  tho  buildings  of  permanent  huts,  iu  tho  bre<Hling 
and  Bocumuhition  of  oUtlu,  in  the  storing  of  commodities, 
that  longer  eeqnenoea  ore  reoognixed  and  meoauroK  takua  to 
mn-l  tbom.  And  when  nniUNl  in  higher  social  slates,  nea 
show,  by  planting  trreti  that  will  not  bear  fruit  fn-  a  gene- 
ration, by  tho  ulal>i>rato  cdnentions  they  give  thuir  children, 
by  buiklitig  houNi'a  i)iitt  will  hiait  for  ccDturii-a,  by  insuring 
their  lires,  by  strugglitig  for  futuni  winlth  or  bme,  that  in 
them,  intrntal  antecedents  and  conscquenta  oro  habitiiikUy 
Bt^imted  to  uxtcraol  ones  wliich  imi  i-xtn-n»ely  long  in  their 
intarvoliL  Eopeoially  w  this  ezlcnMon  nf  ihti  cor> 

roflpondenoD  in  Time  di»playt^I  by  progressing  science. 
Beginning  with  the  >tei|uenc>.''s  of  dny  and  night,  mea 
advanced  in  tbi>  miiutlily  i?ha»t{es  of  thn  mrion,  wxl  tu  the 
onn'a  annual  cyciv,  next  to  U»  oyok  of  tbo  moon's  eclipsM 
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*iid  tlie  pcnodn  of  tliQ  pUnetii ;  wliile  modem  astronomy 
dctormines  tba  va§t  iDterval  nftor  which  the  Bartli's  oxia 
wilt  ftgAiii  point  to  tho  samo  placo  in  th«  bcftVens,  and 
the  scarcely  conceirablo  epoch  after  which  planetary  pertn^ 
hotions  repeat  thomselvea. 

Whon,  OS  in  these  cases,  the  seqnences  exceed  in  length  (he 
lire*  of  individoal  men,  the  com^pondunco  is  cBbctod  by  Uh> 
agency  of  many  men  whom  octiona  are  oo-ordiniUod.  An 
oatronoroer  who  computea  the  elements  of  &  comet  of  brief 
pmod,  and  who,  after  the  lapse  of  certain  years,  moaths, 
and  duyn,  tarns  his  telescope  to  that  region  of  the  hoarims 
in  which  tho  oxpi>ctod  body  shortly  mokos  it«  appeamnoo, 
shows  in  himaetf  tbo  entire  corroepondcnoe  betwoim  ho 
internal  scries  of  changes  and  nn  external  series,  Bui  whon 
contnrics  pnsa  between  tbo  prediction  and  its  fnlfilmont,  we 
see  that  by  tho  help  of  written  ftytnboU,  tho  procoodtngs  of 
soooessiro  men  are  nnitcd  into  one  long  soquencOf  dis- 
playing iho  nanto  ailjiistment  to  an  external  aoquence  aa 
though  it  had  occurred  in  a  single  man  sorriving  Lbrough- 
ont  the  interval.  Perhnpa  nothing  uioro  Blron^y  suggests 
the  conception  of  on  omUodiod  Humanity,  than  this  ability 
of  Humanity  as  a  whole  to  rcwpond  to  onrironiug  changes 
which  aro  tar  too  slow  to  be  responded  to  by  its  component 
individuals. 


}  150.  Tlio  oxtcnsion  of  the  correspondence  to  Time,  like 
its  oxt^'nHiuD  in  Spaoo,  involros  an  increased  amount  of  life 
and  roadora  possible  a  great«r  continuance  of  life.  Each 
longer  soqaence  rocognixed  implies  an  adjostmont  of  a  now 
set  of  internal  relations  to  a  new  set  of  oxturnnl  relations — 
impliii^s  an  additional  series  of  vital  aetions — implies,  there* 
foro,  an  increased  number  and  heterogeneity  of  the  com- 
bined changes  which  oonalituto  life.  At  tlie  name  time, 
the  adjustment  of  tho  organism  to  these  snccessively  longer 
BOquonces,  is  it«olf  an  avoidance  of  dangers  or  a  seizing  of 
advantages ;  and  is  consequently  a  prooeas  of  self-pveecnra* 
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tioD.  Aa  we  liave  seen,  the  aaceading  grades  of  brato  U£e 
iUustntte  Uus,  and  it  U  Qlastntod  by  hnman  prograssioa. 
The  civilized  nee*,  hj  rocogoiziDg  slowiir  dungcs  and  pro* 
riding  for  more  romoto  nsalta  tfaoD  iho  luuid-to-moRth- 
living  s»vago  doesj  obviously  lueot  more  nnmorons  oontiD- 
gQDcies  sod  Moaro  greater  longevity;  whilu,  ia  tho  mootbg 
of  thcMi  more  aaincrous  ooaLiDgeacifia  a  bighor  dcgn-o 
of  vital  activity  is  involved.  It  may  be  argttud 

with  some  ptatuibitity,  that  tliB  like  is  tme  evon  of  the 
adjostment  of  our  coiicoptioiu  to  thusa  immoiuo  puriods 
fnTOlvod  ia  tho  larger  generolizatiooa  of  asttruDomy  oitd 
goologf.  For  little  as  tho  rooogtiitioa  uf  those  moditi«a 
fanmaa  actions  directly,  yot  indirectly,  by  abulixliing  old 
theories  of  oreatioa  and  humanity,  it  ultimately  piuduoM  a 
powerful  efibot  od  iLu  oondnct  of  tho  raofti 


CHAPTER  71. 

THB  OORRESPOjrniWCB  AS  ISCREASISO   TH  8PBCIAUTT. 

f  151,  OroKtwiSB  ooDsidcred,  Uib  erolutiDU  of  liie  is  an 
Admnce  in  (ho  Spocinlity  of  the  corrcspondonto  between 
inner  nnd  outer  relations.  In  port,  this  is  on  nspcct  of  the 
proccssM  (li<scnlwd  in  the  lust  two  cimptora ;  and  in  part 
it  is  s  fnrtlier  and  a  higher  pioccss.  Just  as  we  eaw  that 
fa  BO  fnras  mecfaAsical  pheDOniona  aro  concxTncd,  tbo  cxtcn- 
■ioD  of  the  coTTCspondeDce  goes  oa  pari  passu  in  Space  aud 
id  l^nc,  htit  that  tho  extension  of  the  oorrvspondvooo  in 
Time  aftenvarda  takes  in  many  other  ordoi-s  of  phenomena ; 
so,  though  at  first  the  increase  of  the  correspondence  in 
Spocialitj  is  inscpomhlo  bom  its  extension  in  Space  and 
Tinw,  fot  it  prc«encly  comes  to  inolado  iDnnmerablo  cor> 
TOipoudenocs  not  contprehendc<]  under  cither  of  these. 
Ohjectirdj,  tho  development  of  the  correspondence  is 
esaeutioll/ one ;  but  the  limitations  of  onr  intellects  pns 
Tont  us  from  grasping  it  as  one;  and  it  is  an  incourcuienco 
nccompaaying  the  pres«iitation  of  it  in  portx,  that  th^ 
divigioos  orerhip  one  another. 

'I'he  first  specialization  of  the  correspoodcnce  ocean  oa 
passing  from  those  simpk-st  orgaotsma  whose  environmenta 
■re  faomogeiicous  both  in  Space  and  Time,  to  those  whose 
euriranment*  aro  homogencoDS  in  Space  bnt  heterogoooooA 
in  Time.  Tbo  yeast^ell,  touched  on  all  sides  by  the  clo- 
menta  it  rei{nires,  and  daring  its  short  lifo  kept  under  iht 
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Doodfol  oonditjoDs,  exbibits  a  corrcspondcnOG  in  tlio  htglieat 
degTM  gcaornl.  Bnt  the  tree  which,  thoogb  cODfltantly 
Iiatbcd  by  uutritJvo  materials,  afisiniilnU-s  ihcm  only  aodor 
])articular  slates  of  tlie  vnviroomfiDt,  «xhibil9,  ta  tbo  «d- 
juslmonC  of  iu  iatfrnal  changes  to  the  recuiriDgoxtorBo] 
cbsngos,  tomo  mlvanco  lowftnlfl  epociAlity  of  cx>mspon- 
Oenoo. 

Hw  Dcxt  iit<^  of  the  some  oatore — tho  sU-p  wliic-h  Bis- 
liaguisbea,  M  far  as  it  can  be  diatiiigtiUfacd,  tho  animal 
kingdom  from  the  regntal  one — takra  ptitc<i  wlion,  rvlalivcly 
tu  the  necda  of  tho  organism,  tho  CDyironment  is  hetero- 
geneous both  in  Timo  and  Spoca.  To  iho  lowest  living 
thingH,  the  intcgrablo  matter  is  crcrywhoro  prctipnt  onder 
anifdrmlj'  available  conditions.  To  plants  in  gi'ticml,  it  is 
cvmywhRre  present,  but  not  aoder  nnifomily  avntlablo  coa> 
ditions.  To  auimals  in  gonorsl,  it  is  nciiher  orerfwhore 
present  nor  present  UDdernaiformlj  arailabto  oonditiona— 
it  exbts  in  particular  bodies  irregularly  dispersed,  which 
can  bo  obtained  only  by  pnriioulur  actiona.  And  thus, 
chango  from  a  general  dilfuaion  of  food  to  a  lonlita- 
tiou  of  food,  involves  a  ftirtbcr  sptK-ialtEation  of  Uio  corre- 
apondcnco.  Tho  organism  now  lives  only  on  condition  (hat 
rontaci  with  special  masses  of  matt<-r  sluill  Iw  fulluivcd  by 
the  special  acts  required  to  utiliKO  tbrm.  In  tiw  Amaiba, 
which  wraps  itaclf  round  and  grnduiilly  ineludos  tito  small 
nutritive  Irsgneuts  it  mccia  with,  wo  w<t  tjuit  oven  before 
there  ore  either  prehensile  or  digestive  organs  tbo  existence 
of  its  food  in  n  solid  form,  implies  that  tlic  organism  mast 
respond  differently  to  Iho  contacts  of  solid  innttiT  and  of 
liqnid  matter ;  and  this  is  a  progress  towards  speciality  of 
forrospondenoe. 

When  there  )iriHc«  the  primary  divisirn  of  th«  tima  into 
Btomoch  and  «kin — when  the  eetabliiilicd  diSerentiatioa  in 
tho  trnvirenment  is  met  by  an  established  diCfcrai:tialiun  in 
tho  organism — when  to  the  ability  to  dtstingaish  solid  from 
li()uid  miitlur,  cornea  to  be  oddvd  tho  ability  to  disttngiusb 
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diRcrcmt  orders  of  solid  matter  from  one  anotlier;  thore 
nro  foiv-^hadowcd  tho^e  maaj  higher  spectalisattons  wStch 
accompany  tha  doTClopinoat  of  tbo  semoa.  Th«u  wo  liavA 
now  to  eonaider. 

5  152.  Out  of  the  primnrdiiil  irrifftl)ility  which  (pzctad- 
ing  the  indeterraiQatc  typps  that  uiniorlio  both  division'*  of 
tho  organic  world)  characterizos  Baimnl  organisms  in  gonirral, 
uro  gradually  ovolred  thow)  rariou*  kinds  of  irritabilitj- 
which  answer  to  the  rariouH  attributes  of  matter.  lliA 
fnndamental  sttribnte  of  matter  is  resistance.  The  funda^ 
mental  sense  is  a  fnniUy  of  responding  to  resistance.  And 
while  in  tbo  environment,  associated  with  this  attribate  of 
mtistAnce,  arc otJior  attributes  soriTully  diitliaotiroof  certaia 
classes  of  tiodies;  in  the  organism,  thore  arise  fncultios  of 
responding  to  tlicse  other  attribntes — facnlties  which  enable 
the  organism  to  adjust  its  internal  relations  to  a  grontcr 
TwSe^  of  external  relations— facnitica,  thoreforo,  which 
fDcronso  th«  speciality  of  the  correspondence. 

Wo  Ko  this  not  only  in  tho  vine  of  Uio  senses  that  aro 
nlTected  by  the  sapid,  odorous,  visible,  and  sound-producing 
properties  of  things,  bat  also  in  the  serios  of  phases  throagh 
whicli  each  sense  advances  towards  perfection.  For  erery 
highur  phase  shows  il»olf  as  an  ability  to  recognize  smaller 
and  aniallcr  diftcrcDces,  either  of  kind  or  degree,  in  the 
attributes  of  surrounding  bodies;  and  so  makes  powtiblo 
still  m'jre  special  adjustments  of  inner  to  outer  rdntions. 

In  tlie  case  of  touch,  a  progrvss  is  enrly  shown  in  the 
power  to  dislinguiiO)  a  largo  moviug  mass  from  a  small  one 
by  the  force  of  its  collision.  Bvcn  soophyto?,  which  con- 
tract bodily  if  their  tentacles  are  roughly  handled  but  dmw 
in  particular  tentacles  only  if  these  are  touched  lightly, 
have  rwichcd  this  stage.  When,  as  in  higher  creaturus,  a 
muHculnr  systom  and  a  concomitant  muscular  sense  are 
developed,  there  reaults  an  appreciation  of  rolativa  hardness 
in  the  objects  met  with ;  as  is  proved  by  the  diServocca 
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twtwoen  tlia  Mtiom  wliidi  (bilow  tlin  oonloob  witli  hA  wid 
bard  bodies  respeotirdy.  AfWrwarda  textures  become  c»g> 
nu^Ie,  and  also  amounts  of  tenacity ;  as  Ulostntcd  in  iho 
■Ob  of  a  spidor  testing  the  strength  of  its  web.  Tlio  po«- 
SCssioQ  of  wcll-diflorentiat«d  prolicnailo  organs,  nuikce  per- 
ceptible tbe  sixM  and  shapes  of  tbo  things  laid  hold  of;  and 
tho  oondnct  is  modifivd  accordingly.  liVhen  the  combitwd 
appliances  of  touch  and  musonlor  senw  are  fUlly  developed,  ae 
in  nan,  we  find  that  between  the  extremes  of  hardness  and 
■oftDOSB  a  great  nambor  of  gradations  can  bo  i^}pn]ciau>d ; 
that  an  immense  ntrioty  of  textnrea  oan  be  knoWa  toctually ; 
and  that  endless  objects  can  be  identified  by  their  diHor- 
eaoes  of  aizo  and  shape,  ascortainod  by  tbe  Bngers  only. 

That  speciiUixed  tonoh  called  taste,  which  may  bu  gone* 
rally,  though  not  accurately,  described  as  a  sense  serriug  to 
distinguish  soluble  matters  from  insolnblo  mattera,  presenta 
»  scries  of  gradations  of  hke  kind.  To  the  lower  familiea 
of  crcatares,  which  if  nob  without  czceptioQ  aquatic  are  in 
all  cases  surrounded  by  a  liqnid  th»t  has  water  for  its  chief 
constituent,  the  insoluble  bodtos  are  one  with  the  inorganic 
bodies,  while  tbe  solable  mostly  answer  to  the  orgiurio. 
Uatter  which  permanently  continues  andissolrod  in  Uta 
soa  or  in  a  river,  is  stone  or  earth ;  while  matter  which, 
though  soluble,  is  found  in  a  solid  form,  is  something  that 
is  or  has  been  alive.  Hence,  to  those  lowest  creatuTM 
which  feed  on  any  organic  snbatauoe,  tbe  soluble  and  tbe 
insolubla — the  things  that  haro  taste  and  the  things  that 
am  tast«Ieii — aUuid  respectively  for  food  and  not-food. 
From  this  stage  upwards,  succcssiro  specialisations,  of 
which  we  may  presume  the  first  to  be  in  an  ability  to  dis- 
tiDgntsh  organic  matlcr  into  animal  and  vestal,  diii]>Iny 
thommlns  in  the  narrowing  of  the  classes  of  things  nliich 
we  eaten.  Fish  that  (oko  particular  boit«,  inaocls  and 
quadrupeds  ibat  feed  on  particular  pUnts,  ilttinlmto  thia. 
Obviuiixly,  it  ia  neither  needful  nor  practicable  to  troco  oofc 
this  progress  iu  detail.    It  sulEces  to  notice  that  Uio  higher 


THK  OOKiri^rOTCDEXCE  AS  IKCSKASIHO   tX  SPGCIAUTT.        S33 


I 


uimnb  percoire  an  iQCrca8i>d  namber  of  guxtalilo  diCTer- 
vnocs ;  and  that  in  mao  the  sense  of  tastCj  besides  sen'iiig  to 
iiloatiFjTitgrcatrarioty  of  edible  sabstoans,  aids  the  chenisfc 
and  tbo  mioeraloguit  iu  clnssif^^ing  those  iaorgtuiic  com> 
pounds  wliich  arc  in  any  degree  soluble. 

Smull  which,  as  before  enggcsU'd  (^  140),  has  probably  k 
fxmimoa  origiu  with  touch  luid  tusto,  aud  in  gradually  dillor* 
eiitiflt«d  from  ihem,  passes  through  parallel  stages  of  devo- 
lopuieBt.  At  first  a  kind  of  anticipatory  tasto,  ami  in 
commoa  witb  taste  employed  to  distingoiiih  nutritire  from 
umattitiro  matttTrs,  il  progrossoa  ia  speciality  as  the  food  is 
spcoialixtid ;  or,  to  put  tbe  facts  in  lugioal  order — (lie  ability 
to  s«lc<ct  special  food  ).t  mually  dependent  on  llic  miuutt^ncss 
of  the  diflercBced  which  the  auicUing  faculty  can  appreciate. 
This  is  Dot  so  throughout,  for  prey  is  in  many  cases  recog* 
niscd  by  other  means  than  scent;  bat  it  Is  so  with  most 
insects  and  p1aat<eating  qoadropcds,  as  well  as  with  a 
considerable  proportion  of  creatures  that  are  canttrorous. 
31km  gradations  in  th«  olfactory  sense,  most  clearly  dis- 
phijred  in  the  mammaliA,  reach  in  some  of  tbose  that  hunt 
by  scant  to  a  great  huigbt.  The  dog  which,  with  nose  to 
the  ground,  tncea  out  bis  master,  shows  ua  that  ho  con  do 
more  than  distinguish  by  scent  one  class  of  bodies  &om  all 
other  classes :  be  can  even  distinguish  a  particular  indiridoal 
bokntging  to  that  class. 

Tho  incrvasmg  Epeciolity  of  the  correspondences  effected 
by  mans  of  Tision  as  it  derolops  is  still  more  conspicuons. 
The  bwest  fonn  of  vision  appears  to  be  notbing  beyond  a 
soasitivetiesa  to  the  proximity  of  a  body  which  iatvroepts 
the  light.  8aoh  surroonding  changes  as  cause  marked  ob- 
seorations  are  aloue  reepondud  to.  \Vlioa  (ho  sensitive  tract 
on  which  the  rays  aro  concentrated  is  ench  that  a  part  of  it 
oan  bo  stimnlatod  wilhoab  the  stimolatiou  of  the  whole,  there 
arises  an  ability  to  percetre  adjacent  objects  by  the  light 
they  reflect.  Dade  and  light  bodies  thus  oomo  to  bo  disUn- 
gdslied  J  and  wc  may  prcsamu  tliat  furtbcr  progress  of  like 
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nature  irnlccs  apprccmblo  smaller  and  smaller  (fraclations 
in  Iho  transition  from  w!iitcnc«s  to  blackness:  no  udiliri];  to 
tbo  nainl>er  of  tkin^  ili.soriiaitiaUKt.  Ad  nbilitjr 

to  leoogoiito  diSercnccs  in  tlte  quality  of  the  light  protwbljr 
arises  stmnlbaiioously.  Itiitigs  that  are  rod,  yeIlov>  and 
bloo,  work  unliko  offwU  on  tho  organism  ;  as  woU  as  (hose 
that  are  wfaito  and  bbck.  Familiar  facta  clooriy  ahow  titot 
ID  the  evolution  of  the  riiiiiitl  fncultj,  the  progrMs  is  towards 
a  capacity  to  discriminnte  a  greater  rariety  of  int«nsitiM  of 
colour,  of  intennediato  tints,  and  of  degrees  of  light  and 
shade.  As  there  is  dcrulopvd  a  wider  rulina, 

marked  differonocs  in  the  areas  oocnpicd  by  image*  cost  on 
it  booomr  ti}<jirorinl>le ;  and  hcnco  arises  a  poitatbilit}'  of  dii^ 
ttngDishiiig  differences  of  bulk  in  adjacent  objects,  llie 
approach  of  a  large  bod/  changes  tbo  stalo  of  a  greater 
portion  of  the  retina  than  the  approach  of  a  small  ono  :  the 
rnsnlt  being  an  appropriate  diScrenoo  of  actios.  And  as  in 
the  cose  of  amounts  of  light  and  qnaliltcs  of  colour,  Bnoc«»* 
sire  advances  of  this  kind  bring  with  tbon  perocptiooi  of 
smaller  tmlikencssos.  Finally,  there  is  reoohod 

tbe  power  to  recognize  not  aiito  only  but  shape.  A  minuter 
division  of  tbo  scnaitiro  tract  into  separate  nervoai  elomonts, 
Ti'DdcrH  it  a  fit  innlmnient  for  this.  Employed  by  an  organ- 
ism of  proportionate  complexity,  an  eye  of  complex  structure 
gives  diflerent  inr.prcssioiiB,  both  occordinff  to  the  niim£o« 
of  its  component  Qorro  fibres  Bimnltaneouiily  alTocted,  and 
according  to  the  particular  comUnaiioM  of  thorn  simullaao- 
oualy  affected ;  and  the  particular  oombinatious,  varying  tm 
tlicy  do  with  tho  forms  of  tho  bodiea  seen,  servo  as  stiraoti  to 
ibc  properly -adjusted  actions.  All  which  Bci\-cnl  kinds  of 
vtBunl  developDieut,  reaching  great  heights  among  ths 
superior  animals,  nnito  in  giving  man  (he  piiwcr  to  td«mtUy 
by  the  eye  innitm«nblD  diiferent  objects;  and  so  (o  nMtha 
innumcntble  it|>i-<:uil  odnptalions  in  hia  condnct. 

SimiWly  with  bearing.     At  first  nolhiug  but  a  8onsitiT»> 
ncso  tr>  oon'3uuioQ6  nffccLing  tho  whole  enviroamenty  tbia 
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•ODtie,  when  locaIix«d  And  dcTclojx^d,  become.4  &  means  of 
diatingnisliiDg  the  strengths  of  the  TibnUkiDS.  A  mode* 
rat«  soancl  near  the  aaditory  organ  prodncoa  a  difTercnt 
effect  from  ono  canaing  a  violout  tremor  of  llio  wholo 
eurroilDding  fluid ;  and  slowly  m  the  multiplying  appamtna 
of  irhicli  the  ear  easentially  connials,  is  developed,  more 
DiimerouH  degrees  of  intensitir  become  perceptible.  The  ro- 
siilt  we  seo  in  animals  which  listen,  or  pursue,  or  seek  r«fu^, 
according  w  some  ni^ighbounnf;  noise  Is  fuinl,  or  mode- 
rate, or  starring.  Uiglier  endowments  of  iha 
lacaltf  are  also  aecompanied  by  increased  ability  to  dis- 
eriminnte  qoalities  as  well  as  quantities  of  sounds.  Birds 
which  answer  one  aaoiher  in  the  woods  and  which  when 
cagod  mny  bo  taught  definite  melodies,  most  recognise 
many  diRorenoct  in  pitch.  Pnrrot!i,  whoso  imltAtinm 
exhibit  great  variety  in  linthre  m  well  as  great  com- 
pass, a3»ow  a  power  to  appreciate  tboae  secondary  qnali- 
tics  by  which  tones  of  the  same  pitch  are  distinguishGd 
from  ono  another.  By  most  domestic  quadrapods,  especi- 
ally each  AS  answer  to  their  names,  marked  contnut«  of 
pitch,  or  of  timbre,  or  of  both,  ore  responded  to.  And 
vnong  men  the  auditory  faculty  reaches  a  deretopment 
which,  besides  enabling  them  to  recognize  namerona  adja- 
cent creatures,  various  meohnnical  opemtions,  countless 
Datnral  phenomena,  by  the  accompanying  sounds,  also 
enoblM  them  to  idontiiy  nnsocn  persons  by  the  loudness, 
pitch,  and  timbre  of  their  roiecs,  and  oven  to  pcrcoiro  the 
partictitiir  fltatrs  of  fi^cling  in  which  such  pontons  then  are. 

'rhniughont  the  animal  kingdom,  then,  the  specialization 
of  the  MRxes  mcosorcs  the  K]>c<;ii>li»ition  of  the  cor- 
respondences between  inner  and  unter  relations — is  a  menus 
to  this  speciftliKation.  Alike  in  the  difTcrentiation  of  tho 
eenscs  from  one  another,  in  the  differentiation  of  each 
sense  into  the  divisions  which  ovcntoally  constJtuto  it,  nnd 
ia  tbo  differentiations  of  these  into  the  minute  sobdivi- 
riOD3   that  malco  possihle  the  appreciation  of  minute  dis. 
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tincLtoDS,  we  see  a  sacoessioa  of  aubjootiTO  modifio&tiou 
fitting  bko  orgaoisiQ  to  rcvpoticl  to  a  groftter  ud  grsBlor 
anmbor  of  Ihoso  objcotire  moilificatioiu  nliicli  clianvoterizo 
tliinga  iu  its  eovironmeDt. 


(  153.  Wliile  the  dorsloping  (aenltiM  of  tonoli,  tMte, 
emoll,  Bight,  and  hearing,  have  been  making  it  poamble  fer 
tho  orgauiiun  to  ri^spond  to  smallur  diflbrcnces  in  tbe  Bmidcr 
proporLicii  of  tliiogf),  there  baa  boon  growing  up  a  power  of 
reitpoDding  to  those  more  complex  properties  of  ihiogs  which 
are  not  oognizable  by  sensation  alone.  This  mokea  lU 
nppcnriinco  bo  gradually,  and  is  so  iatjmatoly  aasodstod 
with  tho  direct  funcltona  of  the  hcdsca,  that  it  is  ecarcoly 
possible  to  treat  of  the  one  without  in  some  degree  inrolv* 
bg  tbe  other.  Indeed,  the  boandary  line  was  crossed  in 
the  foregoing  section,  when  speaking  of  visible  and  of 
tangible  form,  and,  to  a  sinalUr  extent,  iu  other  oasee. 

The  osMnlial  Dutnre  of  tlua  higbor  order  of  spooialiflad 
oonM|>oiidoDOOS  will  ba  moro  oon\-ciuoQtly  eonsiderad  hero* 
after  ondor  another  head.  Fcr*  tbe  present  it  will  suflioe 
to  say,  that  they  aro  wen  whorerer  Spaco  or  Time,  or  both 
Spaoo  and  Time,  are  i&volTod.  Lot  xa  look  at  the  matter 
in  the  concrete. 

Observe,  first,  that  in  itself  extension  of  the  correspoD* 
dcBco  in  Space  implioa  increased  speciality  of  correspott- 
donee,  differing  in  kind  fW>m  tbnt  aboro  describod  though 
inseparable  from  it  in  origin.  A  higher  dowlopmcnt  of  tho 
eye,  brings  simultaneously  a  (greater  ability  to  identify  distant 
objects  aod  a  greater  ability  to  discriminate  between  tlte 
siKes  of  near  objects.  And  it  is  dear  that  these  ooaoate 
abilities  to  identify  objects  at  a  distance  and  to  appreciate 
differences  of  apparent  magoitude,  give  together  a  power  of 
Mtimating  diAtttiico :  wheaoo  arise  diSbivnces  of  action, 
according  as  the  perceived  eoeratea  or  prey  aro  dnngcroiuly 
near  or  hupcWsly  remote ;  and  these  diScrcncca  of  action  im- 
ply a  aow  scriea  of  special  corrcepondenoos.  Mani- 
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fatljTr  abo,  extension  of  tbo  correspondence  in  l^me  in- 
volves aoalogoHH   rosiilu.     When,   instead   of  rooogiuiiin^J 
only  Ijricf  tnecluuiinl  w^quroccs  ivliich  occur  clow  to  it,  tho* 
organiAm  reoognizca  niecliiuii«a]  sequences  of  longer  damtion^ 
and  afcerwarda  non>inec]ianical  sequenccH;  and  wkeni  m 
conseqnenco,  instead   of  meeting  all  sequences   inrolviu^^ 
dangers  by  somo  ODO  kind  of  dofonsivo  action,  as  rolnxb  into 
it«  nbcll,  it  become*  ablo  to  moot  them  by  dKrvnml  ac^Joua 
according  to  their  l«ngUi9;  tbo  corTCii|)oadcuoe  is,  by  iin> 
plication,  rendered  more  special. 

This  being  understood,  it  will  be  seen  that  wbcn  tboJ 
speciality  of  corrospondonce  which  exhibits  iteolf  in  dio' 
criminating  objects  from  ono  another,   is  united  with  tho 
apedali^  of  correspondence  which  exhibits  itself  in  dij»*| 
critoinating  dutantes  in  Space  or  Time,  there  arises  a  neir^ 
and  A  higher  order  of  special  corroapondcnoca ;  or  more 
correctly — the  prci-iously-spocializcd   correspondenoea  are 
furthi-r  epccialijod.     And  when,  aa  during  this  same  pro> 
grcM,  (hero  is  dovt-lopwl  a  power  of  recognising  tUnfJioa 
in  space,  the  speciality  ia  again  increased.     To  another  sot 
of  distinctions  in  the  enrironment,  tboro  is  another  set  ol 
adjustments  in  iho  organism.     These  general  traths  will  be 
bcNt  elucidated  by  a  few  illti^tralioua, 

On  tho  approach  of  any  lurg©  body,  the  shrimps  left  in  a 
tide-pool  nutke  convnlsive  darts  which  may  cod  in  romoviug 
each  of  them  to  a  greater  distance  from  tho  approachbgj 
body,  or  in  briugiog  it  nearer,  or  in  leaving  it  almost  where 
it  wag.  The  mndooi  leaps  which  a  fia*  mnki^  in  aUewpting 
to  cecape  aro  of  liko  nature ;  showing,  aa  they  do,  no  percep- 
tion of  the  whereabouts  of  the  puraaer.  On  the  other 
band,  the  movements  of  a  crab  or  a  liah  wtuin  alarmed,  are, 
Ukti  ihoflO  of  all  higher  creatures,  awag  from  the  object  to 
be  escnped.  Thu  particalar  direction  of  something  in  the-. 
environment  ia  responded  to  by  appropriately-adjiist 
motions  of  the  organism — the  corrcspondeace  is  oomj 
lively  special.     A\')>eo,  ogain^  not  only  thu  direction  bat 
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Datnro  of  n  neiplibonrinif  bodj  is  known,  cither  by  it«  eoloor, 
or  by  tb«  •oond  it  m&kps,  or  by  both — as  cxcinplificd  in  Uie 
deer  that  gnHops  away  from  a  creature  that  barlcs  bat  not 
from  oQfl  tkftt  bWt«,  in  tlie  boo  thai  6io9  tonards  a  Hoorer, 
in  iho  front  th»t  rises  at  one  object  bnt  not  at  another— 
there  is  a  still  further  specialization.  And  when  mnj^nitudea 
and  forms  and  distances  also  romo  to  bo  apprcciulcd.  there 
KiiuU  (hoso  mora  dcBnitvly-ndjnittod  actions  by  which  tho 
higher  nnitnala  dude  danger  nnd  secure  prey — actions  nch 
as  those  of  tlie  chamois  springing  from  crag  to  om(f,  of  the 
hank  pouncing  on  its  qoarry,  of  tho  dog  rntchiog  the 
norsol  of  food  throvrn  to  it,  of  the  bird  building  its  ncBt 
and  feeding  its  young. 

Similarly,  that  increased  speoinlity  implied  by  extension 
of  the  oorrospondence  in  Time,  when  joined  witJi  that  in- 
creased  speciality  implied  by  a  better  discrimiDatioD  of 
objects,  gives  origin  to  a  furthor  series  of  higher  specio- 
Itealioiis.  As  fust  as  tlio  scfjuonoos  which  am  pcrooivcd  to 
differ  ia  lengLh  become  more  nnnorons;  and  aa  fast  aa 
there  is  a  multiplication  of  things  distinguished  from  ODO 
another;  so  fast  do  the  adjustments  of  the  orgBDism  to 
epGctal  actions  ^>ng  on  around  it  augment  in  nQmber  geo- 
metrically. 5^ave  in  respect  to  npid  mrchanieal  chongoa,  Do 
correspondences  of  this  order  are  shown  by  tho  tower  chunoa 
of  creatores;  and,  lacking  aa  they  do  the  ability  to  estitnato 
time,  oven  tite  higher  mammals  supply  but  few  and  lm> 
perfoct  examples  of  it.  The  lion  that  goes  to  the  rirer-side 
at  dusk  to  lie  in  voit  for  creatures  coming  to  drink,  and 
the  houae-dog  standing  oul^ido  the  door  in  expcclntioa 
ihatsomeone  will  presently  open  it,  may  be  cited  as  approxi- 
iiiaLive  iDBtatici<«.  But  only  when  wo  come  to  the  human 
raoo  an  oorresp'^iKlencea  of  this  degree  of  epecinlTty  ex> 
hibi ted  with  distinctness  and  frequency.  In  preparing  hia 
weajHins  against  tJio  appro«ching  immigration  of  certain 
birda,  in  pntting  n-idi'  to  dry  the  skitia  which  be  pn'senres 
for  clothing,  in  making  the  fire  by  which  to  cook  hia  £aoi. 
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tbe  savage  adnpts  hts  contact  to  tho  special  changea  nnder> 
gone  by  apodal  bodioa  during  dftfinitc  intcrrala. 

ErcDiiiallf  there  u  rcachod  speciality  aliko  ia  spnoo, 
Hmt,  and  object — tbe  fiction  of  Uto  orgaaum  h  adjnsted  to 
the  oWnges  of  a  particular  tliiug  iii  a  particolar  epot  at  a 
partionlar  period.  A  largo  proportion  of  huniao  actions, 
eren  among  tho  onciTiliEod,  arc  of  thia  aaturo.  The  going 
to  Mriaio  pl&on,  at  certjtin  scasona,  to  gather  certaia 
natural  prodactiona  tJiea  fit  for  nso;  the  endeavour  to 
uitercq>t  an  animal  that  ia  makiog  for  a  retreat,  hj  getting 
there  before  it;  those,  and  numerous  daily  procednreSf 
will  serve  aa  examples. 


f  15i.  Under  tbia,  aa  under  prerious  wpoeta,  an  advance 
of  the  correspondence  iii  clearly  distpluyed  in  tho  coune  of 
hamaa  progress,  Tbe  growth  of  claflsificutiona  implice  the 
ntsblishmcnt  of  more  aameroua  distinctions  among  Bor- 
roondisg  things,  and  a  conforming  of  tho  conduct  to  their 
roapeotire  properties.  AgricuUurc,  as  it  develops,  brings 
knowledge  of  the  serial  ohanges  andergone  by  varioua 
plants  and  animalu ;  wbilo  special  nutteriiLts,  times,  modee, 
plaoee,  are  adopted  for  the  production  of  each.  Improve- 
mente  in  tho  Arte  have  involved  an  incalculable  mullipUca- 
Uon  of  special  procmaBS  adapted  to  prouuce  apeoiol  ohaagea 
in  special  obje^  Oar  whole  sociid  life,  alike  in  ibo  uaou- 
Gictory,  in  the  shop,  on  the  higlinay,  in  the  kitchen,  displays 
throughont,  tho  performance  of  particuhir  actions  towards 
particular  things  in  particular  places  at  particular  times. 

Above  all  in  exact  science,  or  rather  in  the  actions 
guided  by  exact  scieaoe,  civilization  presents  08  with  a  new 
and  viutt  scries  of  correspondences  for  exceeding  in  specinlity 
thoae  that  came  before  them.  For  this  which  wo  call  exact 
science  is  in  r<-*alily  rytian/iV'i/it'e  jirfn'sion,  as  distingnished 
from  that  qtia!italiv«  prei'i«i"H  ooniililntitig  ordinary  know- 
ledge. The  progress  of  intelligence  has  given  the  ability  to 
lay  both   that  Bach  and   saoh   thingn  ore   related  ta  oo* 
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exisUmce  or  soqiumoo,  ant!  (Itiit  tlie  relatton  bettreen  tboa 
inrulvcA  sucli  and  such  amounts  of  space,  time,  force,  teiD* 
porature,  &o.>  itc.  It  has  become  pocsible  to  predict,  not 
simply  that  onder  ^vcn  cocdilions  two  thioga  will  alwajs 
be  found  togotlicT,  bat  to  predict  bow  much  of  tlie  ddo  will 
be  found  with  so  mucb  of  tlie  other.  It  baa  become  possiblo 
to  predict,  not  simply  that  this  pheuoineuou  will  occur  after 
tliat,  but  to  predict  tlM  exact  time  at  which  it  will  oocar, 
or  the  oxnot  diatanoe  in  space  at  which  it  will  occur,  or 
bolJi.  Aod  manifestly,  this  redaction  of  objccti\-o  phcno> 
tDena  to  dcfmito  mcaanres  gives  to  those  subjective  actions 
that  correspood  with  them,  a  d<tfreo  of  pircusion,  a  special 
StDCM,  groAtlj  beyo&d  that  possessed  by  ordinary  actions. 
Then  is  an  immense  oontrasl  ia  this  respect  bdtweoa  tho 
doings  of  the  astronomer  who,  on  a  certain  day,  hour,  utd 
minute,  adjusts  liis  instrument  to  watch  an  eclipse,  and 
those  of  the  fiu-mer  who  so  arrange*  his  work  that  ba  may 
b&vo  bands  eooagh  for  reaping  somo  time  in  August  or 
fiuptember.  The  chomist  who  oolcotatM  how  many  pounds 
of  quick-lime  will  be  required  to  decompose  and  prucipitate 
all  tlie  bt-carbonate  of  lime  whicb  the  water  in  a  giron 
Koorvoir  contains  in  a  ctrrtain  per>centage,  exhibits  an 
sdjaBtment  of  innur  to  outer  relations  incuniparably  more 
s]>coifio  than  does  tlw  laundress  who  softens  a  tub-fuU 
of  hard  water  by  a  liaudful  of  soda.  In  (heir  adaptatious  to 
external  oo-existeaoes  and  sequences,  thoro  is  a  wide  diffeiw 
«DOe  between  the  proceedings  of  ancient  buiogora  whose 
botun-ing  rams  wore  indetem^nate  in  their  aotioits,  and  thoio 
of  modem  artiltery'Officcrs,  who,  by  means  of  a  specific 
qoanlity  of  powder,  coasisting  of  specific  ingrodlcat*,  io 
specific  proportions,  placed  in  a  tube  at  a  specific  inclina* 
tiuti,  send  a  bomb  of  specific  weight,  on  to  a  spucific  objeu^ 
and  cauBO  it  to  explode  at  a  »pi-cifio  moment.  And  wboo 
we  bear  in  mind  that  scionco,  countdvrod  as  the  dOTelopmuofe 
of  qualitative  provtNion  into  quantitntivo  prevision,  is  not 
only  thus  dixtinguiahcd  by  the  n.'laUvoly>high  speciality  ot 
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ibo  corroBpoadcncee  it  achwres,  bnt  tliat,  as  contemplated^ 
in  its  own  progrcesj  it  hiu  boon  orur  beootoiag  moro  iicca> 
rntvly  i^uanLitative,  moro  Kpodftl  in  iU  prwutons ;  it 
bocDmra  obviooa  that  even  tbe  most  transoondont  ncLioro- 
toe&ta  of  r&tionftUty  ore  but  tJto  cotiTing  Airtlier  tliat 
Bpeaiiiliicstion  of  tlic  coirvspondoncss  botwea  tlio  organism 
and  its  ennronment,  wlii<Ji  commencea  with  tbe  erolntion 
of  Life  in  general. 

$  155.  Thia  incrcoae  in  the  speciality  of  thu  corrospond- 
enco.  lilco  it«  oztcneion  in  Spoco  and  Time,  ia  boUi  iu  itself  ^ 
a  higlior  life,  and  contributos  to  greater  length  of  life. 
Inability  to  di&tiuguiah  between  aurroonding  bodira  of 
(liScrcQt  natofea,  most  be  attended  by  &tal  errors  in  the 
coniiuL't  porsacd  towards  Uiom;  wlitlc,  oonvcrfidy,  tbo 
grcntor  tho  power  to  nx-ognizo  the  multitudinous  distinc* 
tiona  among  sndi  bodies,  the  gmtcr  must  bo  tho  cumber , 
of  special  odjiutments  that  can  be  made  to  them,  and  tbo ' 
loore  frequent  will  be  the  self-proBerration.  The  proposi* 
tioD  ia  in  essence  a  truism.  It  is  almost  a  truism,  too,  to 
say  that  in  proportiou  to  tho  namerouKui>ss  of  tho  objects 
that  can  bo  distinguished,  aud  in  proportion  to  tho  variety 
of  co-cxt8tencca  and  scqucscii's  that  cnn  bo  aercrally  re- 
spondod  to,  must  bo  the  number  and  rapidity  and  hetero* 
gonoitj  of  the  changes  going  on  within  tho  organism — 
must  be  the  amount  of  vitality.  Indeed,  ihcro  i:)  no  single 
formola  which  so  woU  txprtssiis  tho  progress  of  Lifo,  as 
this  incn'oae  in  the  speciality  of  the  corrcspomlenoca  l>otwot'n 
inner  and  outer  relations.  For,  taking  tho  extreme  caso,  it 
lJi  clear  tliat  did  the  actions  of  an  organism  accurately 
rreapond  to  all  the  co-oxistcnccs  and  sequences  of  all  thinga 
whutovcr  io  its  cuTirontncnt,  its  llfu  would  be  ctemiil.  Ami 
it  is  equally  cloar  thitt  the  innumorable  tnlerunl  ohungea 
involvrd  in  cITecting  tho  correspondence  with  innomerable 
cxteriud  relations,  would  imply  the  highest  conceivable 
degree  of  vital  aetivity. 
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f  153.  Thd  Bdjustment  of  inner  to  outer  rcUlioiis  pro- 
gn?HM-8  in  gcnnmlity  iit  tlio  sanio  timo  tbitt  it  progjrasn  in 
H])i>cmlit]'.     Thia  stnttMiipnt  iireins  to  involve  a  coutrodictioo 
but  tbe  oontrivdiction  i»  vcrlml  only — tho  ((encmlity 
referred  to  being  of  a  diOerent  order  from  that  which  pre- 
cedes  speciality. 

Primitive  correspondences  ne  gencml  in  Uio  HotiM  thai 
thoAO  reUtiona  in  tlie  enrironmi'nt  to  which  orgnnic  rot&- 
tionfl  leqKind,  aro  Avvrywhcro  pri'timt  nod  continuoualy 
preseoL  Daring  &  Hummer's  daj,  light,  beat,  and  carbonic 
ucid,  bntbo  all  tho  leaves  of  a  plant ;  and  tbo  dependent 
eltcmic&l  cbangOA  vritbin  tb«  plnnl,  go  on  for  as  innny  hoiiiB 
aa  tho  surrounding  clomonta  and  notions  remain  in  tlio  itanui 
tvlution.  Hence  tbe  oomspondeiico,  involving  neither  any 
tpccinl  point  in  Bpace  nor  any  special  moment  in  time,  is  of 
a  Tory  general  nature.  And  the  like  bolda  with  those  ta- 
ferior  aniinalH  to  which  tho  cnriroumcnt  present*  both  tho 
di«nbegrating  matter  and  Iho  intc^rnblo  matter  in  diffitned 
forma.  Tbo  goneralitioe,  however,  to  which  the  orguntsm 
tMponds  mnrri  nod  more  tho  higher  it  adrnncen,  are  nol 
thoae  exhibiled  by  tho  mtuw  of  tho  environing  mi-ilium,  but 
those  exhibited  by  the  individual  objiH^s  it  contains  |  and 
generabtics  of  thiq  kind  beoomo  cogniublo  only  ai  in- 
loUigenoe  is  developed.    Belatioas  in  tho  organism  ooRfr 
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^^KiiidiDg  to  retfttioDs  dupU)rivl  in  comniof  by  several  ■li8«> 
rent  groa^  of  bodies,  but  not  by  oilier  groups,  cva  bo 
eBtalilislied  only  vritca  Uio  organism  has  snub  oxporicnees  of 
nnoiu  groups  »f  bodiM  M  euublo  it  to  dietinguish  among 
tbem.  Only  when  tbero  como  to  bo  rocognixvd  nmny 
different  classes  of  objects,  c&o  there  possibly  vise  sub- 
j<^tivo  generalities  parallel  to  thooe  objective  generalities 
which  bind  together  classra  of  objects  EopL-rficially  luiltke. 

Thcro  arc  indci-d  genunUitiex  which  diuioish  iaextcosiTe* 
nesa  aa  the  specialities  iucrooaa  in  nnmbei^-^ODonditioa 
which  form  tbe  material  oat  of  which  specialities  an  pro> 
dnccd  by  continaal  subdivisioD.  The  growth  of  a  responso 
to  tho  distinction  between  liquid  matter  and  solid  matter, 
then  to  tho  distinctions  between  liqnid,  inorgaoio,and  orgauio 
nutlors,  afterwnrda  to  those  between  liquid,  inorganic,  vege> 
tal,  and  animal  matters,  iteplios  a  oorrespondcnco  to  gcno- 
ralitios  that  nni  step  by  step  loss  comprohensivo ;  and  each 
flirther  mnltiplieation  of  classes  supposes  a  fiirthor  redfiction 
in  the  number  of  examples  which  each  sub-class  includes. 
Tlirao,  however,  are  genemliliea  which,  nnder  their  obversa'J 
aspect,  wo  considert-d  in  the  last  chapter.  For  all  special 
correspondences  are  really  the  maiiifi-stations  of  gen«ial 
oorrespondtroces  covering  certain  gronpa  of  caaea.  The  pre- 
cautionary acta  of  a  barn>door  fowl  on  seeing  a  hawk  hover* 
ing  above,  aro  rvlated  to  the  acta  of  tJiat  hawk  tn  partii^ular, 
only  as  being  like  the  acta  of  hawks  in  general.  Tha  oorra- 
tpondenco  is  special,  only  in  the  sense  of  referring  to  the 
■man  clasB,  hawks,  instead  of  to  the  large  class,  birds. 

But  that  advancing  generality  of  oorrespondctioe  hero  to 
be  oontemplatod,  shows  itself  in  the  roooguitioa  of  con- 
ttont  co*exntonces  nod  s«(|tteooe8  other  than  those  which 
.ehamctcrize  apeoinl  classea^-eo-existeacee  and  sequeaoee 
,  commuu  to  many  oliis^es  tliat  lutve  eomu  to  ho  rcgard»d 
as  entirely  unlike.  Instead  of  bcitig  sci-n  in  a  respouao 
to  tho  constant  n-liition  beiwt'en  a  puriiouhir  scent,  and 
the  eoloor,  size,  form,  actions,  and  oriee,  of  the  crcalore 


OKXEBAL  fiTyTHKBU. 

pOMMTini^  it ;  tlim  pixif^n^sn  h  seen  in  ndjnstmenU  to  such 
relftljona  as  Uioso  between  bulk  and  troight,  immimat^^nnra 
and  passirit^ — relstions  which  extend  beyond  clan  limita, 
and  obtain  onder  great  dissiroilaritii's.  Obriooaly  the 
growth  of  gonfrmlitica  of  this  orOor  miiHt  bu  opposite  m 
direction  to  tho  growth  of  tho  pnH-oijingonM. 

To  trnco  «p  this  growth  from  the  lower  to  the  higher 
fonns  of  life,  afUr  the  manner  pur5a«d  in  preriona  cliAptcni, 
ia  extremelj  difficult  if  not  imponiblc.  For  this  apectea 
of  corrcBpond«nc«  docs  not  mtinifcHt  itM.>If  in  diatincl,  nn> 
combined  forms.  Tho  extensiooa  of  tlw  comMpondenca  in 
Space  and  Time,  aa  w«1l  na  its  incroiuo  in  Spt'ciality,  nr« 
cxpprimmi tally  deinonalrable ;  bat  an  internal  rctntion 
parallel  to  some  external  relation  which  is  not  pocultur  Ui 
special  claasea  of  thin^  eanaot  bo  aepanU«ly  idontifiud  in 
tho  conduct.  Givinj*  ori^n  to  no  pnrlicitlar  airl«,  but  iM-rviog 
simply  to  modify  tlio  acta  otlicrwiut  ui-igiuntoil,  it  can  ha 
disoOTorcd  only  by  niinlysis  of  tJieao. 

Hence  our  conrsie  must  be  to  asorrtsia  Iho  cooililions 
under  which  alone  advance  of  tho  ourrcspondL-nov  in  gun»> 
nlity  b<<comea  possible;  and  then  to  nhow  how  tha  pro. 
ocwea  of  evolution  nlready  described,  givs  rise  to  iboM 
eooditioiu.    Let  us  do  this. 
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^  157.  Tbo  establiMbment  of  a  g<-ncmlity  of  thia  higher 
kind,  embracing  cIomcs  snporfidally  din^imilar,  implica  a 
power  of  recognixing  aitrU»itM  as  distiugtiiiiheil  frtiin  tite 
oi'jttU  posioMung  Uiom.  Before  any  two  properties  tliat  ar« 
found  logethrr  nnder  many  varieties  of  size,  fonn,  ootoor, 
tuxlure,  tompenitiiro,  motion,  &c.,  can  Iulvd  their  consbuil 
relation  of  co-existenoo  raflpondfd  to  by  tha  organism,  Uw 
orgafliinn  must  bo  nblo  to  identify  tbeso  two  propert{«>ar-| 
■a  soparalo  from  tl^ir  accidental  accompanimcnta.  Tha 
formation  of  special  claaa-generehtiea,  which  group  to^ivthar  { 
chtfltcra  of  phenomena  tlmt  gn-atly  resemble  one  another  la 
all  reepocta,  requires  no  distinct  parting  of  attribates.    Bnl 
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wti(<n)  tlio  rt«rmbtiini:e  is  confined  to  xoino  ono  Msential 
tdniion  comuiftn  to  many  caspg  which  in  othn*  reapt'cta 
difier,  it  ia  clear  that  unties  tLo  olcmcats  of  this  relation 
w  sepAratoly  coguixnblo  there  cnn  be  do  roapoose  to  i^ 

And  now  tlie  tralh  to  be  DOtwd  is  th«t  iocraura  of  the 
oorrcKpondvnce  in  Rp&ciality,  inevitably  brings  nbout  this 
(nrling  of  attributes.  I'hero  cannot  be  a  mnlti plication 
of  distingoisbable  chwees,  without  there  being  b  BimoJ- 
lAncoaa  approach  to  tho  pvrcoptioa  of  proportivs  na  dialinct 
from  objects.  For  if,  tuMtuding  from  tho  lowest  crMtaras 
by  whidi  bat  few  attribntes  are  cogniuble,  wo  advnaco  to 
tbomo  eapablii  of  Wing  impreased  by  a  greater  and  greater 
Bvnber  of  attributes,  it  is  clear  that  in  proportion  aa  the 
groups  of  attributes  become  increasingly  varied  and  specia], 
there  mast  be  more  freqnent  Jisa^atiotit  of  particular  at- 
tribntca  from  tlte  rest.  Forma,  coloura,  sizes,  sounds, 
scents,  motions,  are  fonnd  in  all  combinations.  Those  two 
Icinibi  of  animals  arc  alike  in  every  tiling  bat  colour;  those 
two  agree  in  colour  but  differ  in  form  and  scent;  and  the 
others  have  Kttle  in  common  but  sise.  The  property  A 
Ot'cuFB  here  along  with  the  propertiea  B,  C,  D  ;  there  along 
with  C,  F,  H;  there  itlong  with  E,  G,  B;  and  so  oii  wit^ 
each  property  to  a  greater  or  less  extent.  Hodco  it  muiit 
happen  that  by  maltiplication  of  experiences,  iho  impn-ti- 
■lona  prodneed  by  these  properties  on  the  orgikni^ni  will  Iw 
disconnected,  and  rendered  bo  far  independent  in  the  organ- 
ism as  the  properties  are  in  tho  enrironmcnt.  AVheuce 
mast  «ventaally  resnlt  a  power  to  recogniEo  nttribuu-u  in 
HMtmNclTpM,  apart  from  pnrlicuhir  bodies. 

It  may,  indeod,  bo  nhowa  tliat  progroHS  of  tho  corr©. 
spotiileucc  in  speciality,  itaelf  becomes  possiblo  only  in  pro* 
portion  to  tlte  progress  of  this  analysis.  An  analogy  will 
be.it  show  the  dependence.  Let  n  rheini*t  be  required  te 
produce  nrtiGcially  sundry  compound  bodies ;  what  u 
implied  in  the  oxocutioo  of  hia  taak  1  The  implication  is 
that  lio  knows  tlio  oompositioa  oS  esdi  of  tbcm  bodies 
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Bui  what  Aoo»  knowlodgo  of  Uioir  coinpotition  pr4><(!u]))>ose  t 
It  pre-suppo8c«  that  they  have  been  ecveruUy  resolvcil  iato 
tli«ir  ooii.stitn«nt«.  And  tho  formation  of  cncli  rvquireU 
compound  implied  thnt  its  ooDHlituonta  nre  united  in  the 
right,  proportions.  Wei),  tlie  process  of  identifying  any 
object  is  a  synthesis  of  impreBsions,  correspondlDg  to 
certain  nnitcd  propcrttL's  which  tlio  thing  displays ;  and 
eintilarly  impliuH  a  recognition  of  tho  H!pamto  iinprvssiona 
which  correspond  with  the  sepamte  properltus.  ^la 
botanist  who  knows  a  parttcnlar  flower  not  by  the  fructifi> 
oatton  alone,  in  which  it  ia  liko  many  others — not  by  tlw 
number  of  ita  petals,  which  is  a  usual  nnmbor— not  by  Uioir 
forms  in  which  they  do  not  Hiffer  from  these,  nor  by  their 
oolonrs  in  whidi  they  do  uot  difTer  from  tlioNC — not  by  ibo 
calyx,  nor  the  bracta,  nor  tho  leaves,  nor  the  Htidk,  aopa. 
rately  considered,  but  by  all  these  taken  togetJierj  obri> 
onsly  cflTecta  the  identifieation  by  a  synthesis  of  attribntea. 
And  that  which  he  does  in  a  deliberate  and  oonsciona 
way,  is  done  conseiously  or  unconsciously  in  every  caaa 
where  an  (ibJKt  is  rc<''igTii!st<d  as  of  opecinl  naturo— ia 
dotw  in  a  degree  proportionate  to  the  speciality  of  tho 
correspondence .  Should  it  be  said  that  this  atatoi- 

ne&b  contradicts  the  previous  stiUcinent,  Hinco  tho  oae 
itrptwonta  the  analyaia  of  attributes  aa  a  pre-rHjwinU  to 
apodality  of  correspondence,  while  the  other  rcprescnta  tbo 
ualyaii  of  attributes  aa  rvaulting  from  increase  of  the  coi'h»» 
spondence  in  speciality,  (he  reply  is  that  the  two  proceawM 
go  on  ia  niotnal  dopendeacc,  perpetually  acting  and 
reacting  on  each  other.  Every  advance  in  apociality  prt^ 
sently  renders  the  analysis  of  attributes  more  prcciito ;  and 
each  eU-p  in  tbe  annlydia  of  attributes  atnkva  iMwible 
higher  s{)«oinIity. 

Thus  tlio  eoumo  of  evolution  def<cribed  in  previoua 
ohaptem,  is  necesKarily  accompanied  by  a  diaentangliug  of 
properties  from  one  another,  ending  in  an  ability  to  nreOK> 
nize  tbem  in  the  abetrnct.     lAter  and  more  slowly,  relatiooa 
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botb  of  soqnence  and  of  coexistence  most  coma  to  bg 
discrimituitod  oii«  from  another,  and  HCgrrgtttcd  into  ktoda 
and  degrees  of  rvlutions.  An  iacrewing  speciality  in  tha  ■ 
adjust  men  ts  to  mechanical  changes,  pre-supposes  an  io- 
crensing  dcrompositioa  of  such  clmiiges  into  tJicir  elcmenU 
—ti  growing  power  to  distinguish  Telocity  of  motion, 
direction  of  motion,  arcolcrutioa  and  roUrdation  of  motion, 
kind  of  moticu  in  Ri^>ec(  of  aimplicity  or  complexity,  and 
•o  on;  aod  where  non-mechanical  sequences  also  coma  to 
be  mspoadod  to,  a  pamlkl  analysis  mast  aocompaay  a 
parallel  progress  in  spctTJiility. 

WlK-n  these  analyses  hare  been  considerably  extended, 
Ihera  arian,  and  only  then  arises,  a  possibility  ofadrouco  in 
goncratity  of  correspondeDCO.  Relations  between  properticaj 
possoased  in  pommOD  by  obji>ct8  of  widely  diflbrcnt  kinds, 
can  be  perceived  aa  aoon  tia  these  propcrtica  are  aepimiu^ly 
cognizable.  And  a  atil)  higher  piogrcas  in  the  apeoialisa- 
tion  of  the  correspondences,  ultimately  brings  about  this 
remaining  step  rcquiixd  for  generalization  of  them.  For  if, 
as  we  ha\-e  seen,  tho  malliplication  of  special  oorrespoo-] 
dencea  msst  be  accompanied  by  the  dissociation  of  rariitbly- 
nnited  attribntesi  then,  when  the  variably-united  attri- 
bntoB  displayed  by  a  group  of  different  clasai-s  have  been  us 
it  were  disintegrated  in  the  comtcioiisn^'M  of  tliu  organiiim, 
the  attribntes  that  hare  not  been  diitintegrated  must  l>egin 
to  stand  out  from  the  rest,  as  remaining  always  constant 
amid  theso  inconstanciee.  Hence  there  must  be  established 
ia  tha  organism  a  constant  relation  corresponding  tu  the 
constant  relation  between  thcmi  attributes ;  and  this  oonsli* 
totes  the  advance  in  generality  we  are  looking  for.  Fur- 
ther, as  the  comp«ralivdy<constiUic  relations  thus  lirst 
.  .generalised  from  tho  experience  of  bnl  few  classes,  will,  in 
the  miijority  of  cases,  bo  proved  by  wider  experience  to  be 
not  everywhere  oonstast|  sod  na,  by  the  aocumiilatioa  of 
these  vrider  experienoee,  the  same  process  ntnst  be  gone 
tbrOBgh  with  the  oomparativuly-oouitant  relations  aa  beforw 

in 
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with  tlie  iscoofitant  oaos,  wiUt  tbe  rosult  orbrinf^^lln 
still  niorv  ooosLsnt  rclutiotu  into  rien ;  tbo  progress  mart 
b«  from  QBiTOW  gcnonUutatiooii  to  wider  aad  wider  oium. 
And  tliifl  we  know,  d  potUriori,  to  be  tlie  taw  wluoli  tlin 
ptogroas  cooToriDB  to. 


f  1&8.  Thcso  osplanattoiu  will  at  oooe  tbow  why 
iiicn?aso  of  Uie  oorre8po&detu»  in  gc^oentlily  is  scarcely  dis> 
n-niiblo  tn  any  Irat  the  moat  intolligoot  croatnras.  NtiCM- 
•ary  aa  tt  is  tiiat  thera  should  be  a  gr«al  ndraace  ia  tlio 
Bpeciality  of  llw  correspo&deitcca  to  prodnco  tbo  leqaiiite 
wpanttonof  altribntes;  and  Deceesaryaa  yet  further  adranco 
in  spocialixatioQ  is  to  briDg  into  ricw  the  coastaatly<rdated 
attributes  u  distingoiabed  from  tbo  inconstiuitly-relatcd 
ones ;  it  is  only  when  that  developed  iip«>oiabty  of  i-orre- 
Bpondence  charMterisiag  sapenor  creaturas  is  ratcbod,  tbirt 
progress  ia  geDenlity  of  correspoodcoce  can  begin.  llo&>« 
€bia  (act  that  white  the  higher  mammsla  ondoabtedly  di-^plny 
generalities  of  corrcepondenco  of  tho  least   abfiUnct 

:nd,  it  is  only  tn  tbo  hnmaa  race  that  this  specioa  uf 
adjiutnicnt  of  inner  to  enter  relations  becontes  oonspiruoDs. 

liuiDBii  progreesioDj  boweror,  exhibits  to  as,  ntidcr  this 
us  ttoder  prenoos  aspects,  ■»  immcnte  inc-rfoiw  in  tbo  httr- 
mooy  belwecQ  the  organism  aad  its  cavironment.  IWIiaps 
■a  no  reepeol  is  the  incrvasing  CMTCspondeace  wranght  out 
by  eiviliMlioQ  more  conspicoous  than  in  the  growth  uf 
geneniixationa,  orer  more  nunofoos  and  more  compn^ 
heiuiive.  The  enormous  expansion  of  science  which  tbcM 
Intlcr  ages  have  witaesaed,  mainly  consists  ia  the  tiaioa  tif 
Duuiy  particular  truths  into  gcaeml  truths,  at>d  in  the  uniou 
of  mitny  g^'ticTal  tratlix  into  imthanlill  loure gi4uiml.  lllot- 
tmLiMUH  are  unHlksa;  for  the  prupoHition  is  (amiliar  wnj 
wlniiUed  by  atU  It  is  imongli  simply  to  pctint  t^i  this  great 
pbonoCDCnon  as  one  of  the  tnaoy  forms  of  the  evolution  wa 
are  tracing  out. 

A  ni«ro  tDention,  too,  of  the  fiicc  llial  the  g«Banilixs;ionB  of 
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■ciencd  immensely  sdrance  the  arts,  ancl  throngli  the  arts 
miniater  to  Immaa  welfare,  will  aerre  to  show  that  increase 
of  the  correspondence  in  generality,  like  its  other  modes  of 
increase,  makes  possible  a  greater  duration  of  life.  And  a 
like  brief  reference  to  the  concentration  of  thonghta  and 
complexity  of  conceptions,  which  these  wider  generaliza- 
tions imply,  will  sufficiently  indicate  the  higher  degree  of 
life  which  accompanies  this  greatei'  length  of  Ii&. 


en  A  ITER  VIIL 


THI   OOMaisrOSDESCK  AS   INCBUSIXO   IS   CDHnnUTT. 


}  1&9.  Anotliar  ebvagt  ia  oar  stand^xnnt  affards  va  » 
new  of  ptogTwiny  nulity  wluc^  tboogb  tut  tlw  aiae  in 
fugn  wiih  forvgoiag  Timr*,  bu  mod  in  ooouBtn  with 
thMB.  As  vo  nw  thmi  Um  t^*-»t™*'  of  th«  corre^xiDdonce 
in  Rpara  mod  in  Ttae,  are  putly  wapmcal  Bad  p^rtljr 
BoC  M — M  we  Mw  that  ttkcrcttae  of  the  oontspoDdcDcv  ia 
Spedalttj,  wbile  to  some  ^rgrta  eomptimi.  aaAa  the  rxtt«- 
lioni  ra  Spaoo  sad  Tudp.  iadodei  T«rj'  tnaeb  bcsado ;  so  we 
ri»Q  Mw  that  wliile,  Uiroeeboat  «  certaia  mage  «f  caaoa, 
gruwic^  Codplexitj  is  tlw  cub*  tkiag  M  grawiag  Sped»litf , 
jrct  neitlu-r  tadadw  all  tbU  lbs  odHT  •Im.  Murlt  of  tlie 
Mrljr  vhrsnce  ia  Spadalitf  doM  not  tefi^  •dnaco  ia  Com. 
pkxitj;  andthelbghqrfar— i/theaih^wiinCMB|JBXity 
cuinot  witbook  Btiaiittay  ba  ccnprahadMl  sader  adranca 
ia  SpBoaSXf. 


)  180.  WlMwrrw-  w*  fiad  aotkiini  b«l 
diMziniaate  hatwmat  tariatin  of  tkt  • 
-non,  thov  »  JiKHMMJ  aixviahtjr  c^f  k 

OBt    JBCfi^d    COIB|l)«Ut7.         Il    Ml    tka« 

ftma  u  «3na  llMt  apprraiaka  a  iKflkmnv* 
dvkaM*.  to  ooe  that  ^pecatea  dtfrN 
ftwceo  tlirn.  aad  aftonnnb  l»  «m  tlMtl 
.  of  c«loBr  and  dcpMS  of  rakmr. 
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pro^rcfis  from  the  power  of  distinf^isliing  &  few  stronf^ly- 
<SotitraHt4Hl  smells  or  Ustos,  to  the  power  of  distingoishinfj 
tniuiy  slighUj'.coiitnisted  stnelU  or  tastes.  It  U  tliaauiili 
the  progress  from  tliBt  lowest  form  of  hearing  shown  by  a 
mpoDJH)  to  any  violent  tremor  of  the  snrroutiiliiig  fluid,  to 
those  higher  forms  of  it  to  nliich  diOi-reQCea  of  loudmfa  aro 
recogoized,  and,  bj  and  by,  differences  of  piteh  and  timbrt. 
The  insect  which  lava  its  eggs  only  on  a  plunt  hnving  • 
porticolar  odour,  or  the  bird  which  is  aliu-mfiL  by  a  tone  of 
k  certain  pitch  but  not  by  a  tone  of  another,  shows  an 
adjastmcnt  of  inner  to  onter  relations  equally  simple  with 
llkal  shown  by  the  snail  which  withdraws  into  its  shell  on 
being  touched.  Iliongfa  the  stimulus  responded  to  ta  moro 
ipccial,  it  is  not  nioru  eomplez.  In  cacb  case  a  single 
undeoomposnble  sensation  is  followed  by  certain  musculur 
Actions;  and  though  theee  mascalar  actions  aro  moro  intri- 
oato  in  tho  higher  croutures  thnn  in  the  lower,  yot  the 
relation  between  antecedents  and  cciascquents  is  very 
nearly,  if  not  quite,  of  the  same  order.  Uat  whore  tlw 
stimulus  responded  to  consists,  not  of  a  single  sijnvatiun 
but  of  several,  or  whoro  tho  response  is  not  one  action  but 
a  group  of  nctioDS,  tho  incniisc  iu  spociali^  of  correspon* 
dunce  teHulta  from  an  increase  in  ita  complexity. 

The  development  of  vision  repeatedly  illustrates  flib. 
When,  itfter  that  response  to  the  habitual  relation  between 
opacity  and  solidity,  which  is  first  established,  there  oriws 
a  rtfiipoiiso  to  the  relation  between  solidity  and  power  to 
rrflect  light — when  differences  in  the  amoants  and  qualities 
of  reflected  light  como  to  bo  recognised  in  connexion  with 
diflertinecH  of  bulk — when  there  is  acquired  an  ability  to 
kUrntify  objt-ctd  by  form,  na  well  as  by  coloor  and  siiw  con- 
joined }  it  ia  nmtiifest  that  each  snecessire  atago  implies  the 
sppreciatiou  of  lafger  clasters  of  altribntes.  Tbe  impres- 
sion recWTOd  by  liio  orgsut«m  from  onch  object  is  a  more 
complex  impression — is  increasingly  heterogeneous.  And 
irhea  not  only  cotonr,  eize,  and  ahnpu  beoouo  cognizable^ 


^ 


bnt  bIso  direction  to  space,  diBtotice  in  space,  motios,  Ictnd 
of  motwa,  direction  of  uiotiou,  nlooity  of  motion— wliiii, 
M  by  a  fiilcon  swooping  od  :ta  qunrTy,  idl  iboM  exbruuj 
rvUlionii  aro  simnltaitooasly  rcspondecl  (o ;  it  it  clear  that 
Uio  guiding  porocption  must  be  compounded  of  niBuy  «1e- 
tnpnts.  Tbore  is  no  need  to  dwt-11  on  tbis  trull) 

na  ftutber  cxenptiliod  during  tba  ovolalioQ  of  tbo  utlicr 
RCDscs ;  nor  to  traco  up  in  detail  tluit  yet  biglier  com- 
plexity which  rmaltii  when  the  sereral  scnsea  are  employed 
togctltcr.  A  single  extreme  case  will  suffice.  If  wu  re- 
member how  a  minvralogiM,  in  idi>Dtilying  a  nuuta  of  matlcr 
as  of  B  kind  litti.yl  for  a  ccrtnin  a»«,  examine!  il«  cryalal- 
linu  fonn,  its  colour,  t«xtun),  hurdncaa,  clcarago,  fracture, 
degree  of  trnnvparcncy,  lustro,  spocilio  gravity,  taste,  emell, 
fosibility,  mngnvlio  and  Hootrio  propoities,  &e.,  and  is  dtr 
oidi,^  in  bis  conduct  by  all  tbrno  taken  togetliiT;  it  will  be 
obriona  that  througbout  the  kighw  range  of  ciisett,  increase 
in  the  speciality  of  the  corre«poudctice  involros  tncivaMi  iu 
its  complexity. 

f  161.  Uut,  OS  already  hinted,  we  CTentually  rise  to  an 
order  of  corrcapondoncca  in  which  tho  speciality  and  the 
coiupli'xity  arc  no  longer  nxirdinate.  A  further  odnwce 
in  speciality  ts  achieved  by  a  more  than  proportionate 
advance  in  coBi|dexiiy.     Let  na  look  at  on  example  or  two. 

I'he  archer  who  pointa  his  atrow,  not  at  U>e  object  Iw 
•ceks  to  hit,  but  above  it,  and  who  runes  the  angle  of 
elevstioa  according  as  tho  object  ia  fiu*  or  near,  exhibita 
aotnothing  nwro  iban  a  MptMHal  reaponae  to  special  stimuli  j 
lur  his  proeediiru  inipUes  consciousness  uftlie  fuel  that  btnliee 
projected  through  tho  air  descend  towards  the  l:^arth,  aud 
thnt  the  amount  of  their  descent  lias  aome  n-lotiun  lo  lira 
distaueo  truvurw'd.  BoaidM  •  conrtspondntov  witn  ct>r1ain 
perccired  niatiuiis  in  the  environment,  tbrro  is  implit^  a 
CXfrrejrpondcnco  with  tlie  law  of  certaio  other  rclatimut,  uo| 
then  present  la  the  aensea.    Aguin,  the  vogineor  who  aroeta 
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a  nf>pcnsloTi*Ijrii]gc  comp/^tont  to  bear  s  nprctftcil  straio,  ta 
gnid«d  less  by  liia  iuspoclion  and  measurement  of  the  riror 
to  b«  croflfled,  thftQ  b;  bis  knowlodgu  of  tho  sln-ngtb  of 
wrouglit  iron,  of  the  propertioa  of  the  catcnAruin  carrc,  of 
the  oompofiitioa  of  forc«a — bis  sC([uamtaiicQ  with  tho  oni- 
nnai  tratbs  of  nntnbor,  geometiy,  aad  mcclintiicii,  In. 
Ummo  CMOt  the  complexity  of  the  coirespoDdeDco  is  gre&Uy 
in  excess  of  tho  speciality.  To  brinf?  out  thia  fnct  by  a 
eoatnst: — It  might  fiurly  bo  Mniti  thnt  tlio  ladiBn  6ah  which 
eatchee  inaecta  flying  over  the  sarfaoe  by  bitting  them  with 
joU  of  water,  exhibits  an  adjustmimt  of  inner  to  ontcr  rela* 
tioiM  u  spooial  a>  tbat  shown  by  the  archtr ;  but  consider- 
ing thnt  in  tite  fi»b,  nothing  more  in  implied  thnn  oa  aaCo- 
matio  oaunexioD  between  corlnin  vinunl  iinprcssioua  and 
certain  muscuhir  contractions,  it  cannot  be  held  tlmt  thoro 
is  anjihing  like  the  same  oomploxity  of  oorreapondouc*. 
Stmiturly,  though  the  etrrngth  of  a  Rpidrr'n  wob  mnr  be  m 
■pocinlly  iMljuatod  to  tho  dcinands  to  bo  made  upon  it,  as  ia 
that  of  the  enginoer'a  susponsion-bridge ;  yot  there  ia  no 
compnriHOn  botwont  tbe  two  o^ljitstmoiits  in  n,'«peot  of  tho 
varioty  and  i'hibarat«ae«9  of  tJto  itcliona  by  which  they  uro 
achieved. 

\\luit  constitutes  this  excess  of  complexity  t  It  fs  con- 
stituted by  the  addition  of  generalities  to  apccialitiea.  Kach 
of  tJiose  higher  cotrospondcooefl  displaying  what  we  call 
mtioBitlity,  implies  an  adjustment  of  inner  relntions  not 
Himply  to  the  particular  ontor  rotations  perceived,  bat  to 
anndry  genwal  robtiona  not  then  porooiirod,  bat  oslabliidiod 
by  prcTiona  cxpprienco.  And  as  we  advance  to  corro- 
ipondunceB  of  still  gri-ater  complexity,  vro  see  that  their 
leading  clinraotonstio  is  tho  increasing  number  of  gvne- 
ralixntions  reongniaed,  and  inrolrcd  in  tho  piw-OKS  of  od- 
juslnicnt.  Iiidoi-d,  tho  higltoal  aohioTomonts  of  •ciooco,  an 
exemplifiod  in  asttronomy,  show  tta  that  an  exact  odi^tcu 
tioD  of  the  oclinns  of  the  orgAnism  to  special  actions  in  tho 
Mivironmeab,  suppoaes  a  pru-eottiblLibnuint  of  gt>ncnd  ro* 
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lutious  in  tiie  orgiuiism,  paraUol  to  aU  tfaoas  gcttpml  nla* 
tious  in  tint  unvirgumeat  wbiclk  Uiew  ■pooiol  noUou  imply. 

f  163.  Tlicre  soems  no  place  fitter  than  Uiis,  for  drawing 
att4mUoa  to  the  important  fact  tiuit  na  approximat4.'ly-con> 
sUUit  Ttttio  ia  mnintaiDod  between  t]io  impntMitili/sa  and 
tbo  oetivitiM  of  the  ot^gutiam,  in  so  for  na  their  ooraplnxitjf 
is  cunoemed.  In  tlie  lowest  ouim&l  types  wo  mo  a  touirh 
ri-llowcd  by  a  withdraws!  of  the  part  toacliod — k  itnglu 
stimulns  followitl  by  a  single  motion,  Gradunllj  im  wo 
osecad,  abilitioa  to  receive  iDCTe»8ing)y>«ompIic&ted  inipres- 
aioos,  and  to  perform  iacreasiDgly-oompIicatod  actions  pre- 
sent  tliemselTDi.  And  the  trnth  Ihto  to  bo  obsorred  is 
tliat  Uie  boterogencily  of  tlio  stimuli  which  can  bo  appre- 
ciated is  IB  general  proportionate  to  tlie  heterogeneity  ai 
the  changes  which  can  bo  displayod. 

Mote>  first,  that  Bvrriral  of  tbo  fittest  eoKitrcs  tbis  con- 
Boxioo.  As  erery  advance  consists  in  the  adjnstment  of 
tome  farther  internal  relation  to  some  farther  external  roliw 
tion ;  and  as  tlie  ability  to  rocognixo  the  external  rehUion 
is  osclc«B  unless  thoro  is  no  ability  to  modify  the  conduct 
appmpriatvly ;  it  is  ckar  that  fgr  the  better  preawmtioo  of 
lijfo,  the  passive  and  active  elements  of  tJie  comMpoadoao* 
most  progress  together.  A  poncr  to  perceive  the  itirectiua 
and  distance  of  ao  object  mtut  bo  ocoompankd  by  a  power 
to  spodaliM  tlie  moToment* ;  otherwiso  it  can  be  of  no 
•arvioo.  The  recognition  of  cerloin  fonns,  ooloars,  and 
motions,  as  those  of  an  enemy,  will  not  prurvnt  destmctioo 
unless  it  is  Ibltowed  by  snch  qtiiclc  acts,  each  doabtings, 
■nch  leap«.  as  tlto  enomy  may  bo  eladod  by.  Discriminntiuu 
shown  in  the  oboioe  of  nuUerials  for  its  nut,  is  so  much 
Gumlty  thrown  away  nnless  tbo  bird  baa  safliciont  conittnio- 
live  skiU  for  niililuiitiun.  Ii  will  not  profit  the  ativuge  to 
discoTor  at  whitt  scasuns  and  wlial  timus  of  the  lido  parv 
ticnlor  fish  are  to  be  cangbt.  unless  bo  has  dexlurity  enongb 
to  make  and  osu  books  or  ovts  lur  catching  tlii-m.    Every- 
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when  H  muKt  on  ttio  avcmgo  bappon  tHiit  ooch  Additional 
dilToTv'atmlion  of  (he  perceptions,  opeuiiig  t3ie  way  for  nn 
ndditioDal  {liirLTuntiatioD  of  the  actions,  fails  to  bcnctit  tho 
spectM,  ftnd  Uiorcforo  fiiils  to  bo  mlaLlisliuil  in  tbo  species, 
unlcflH  there  goes  along  with  it  aa  ndditioual  diOl-routiAtMiD 
of  tbo  actions. 

Iliif  coDOOXion  between  prof^ss  in  thu  iinprci>sibililiefl 
kad  progresa  in  the  Actiritieii,  is,  indeed,  otherwis«  neoemU 
tated  ;  for  thoy  eo  act  and  react  that  the  advance  of  either 
inrolrca  the  advance  of  both.  Tho  general  relation  between 
irritability  and  contmotilily,  which,  in  tho  lowest  t>-pcs  of 
aBimal  life,  constitute  ouo  iudivisiblo  phenomenon,  is  a 
rolatioo  which  tho  regiihttire  and  tho  operative  divisions  of 
tha  orgaoism  maintain  thmughont  all  their  complication*. 
Tbof  are  co-ordinate  in  their  origin ;  they  ore  co-ordinate  in 
their  manifestations ;  they  are  co-ordinate  in  their  evolution. 

This  troth  becomes  con-ipicnous  when  we  contemplate  the 
two  functions  nndcr  their  most  gcueral  forms — sensation 
and  motion.  Given  an  orgaiij&m  with  curtain  eeuaory  anil 
motor  fiunilties,  what  will  happen  from  the  iscrenso  of 
eilhi-rf  Higher  powers  of  motion  and  locomotion  must 
bring  the  organism  into  relation  with  a  greater  number  of 
objects;  and  muet  thoix.'furo  multiply  its  im|in'»sions. 
Higher  imprcHsibility  musL  subject  the  organism  to  more 
frequent  stimuli  to  netion ;  and  no  mast  multiply  its  nioliona 
and  locomotions.  Again,  varied  oelivities  entail  variety 
among  the  relations  in  which  a  creature  pnia  itself  towards 
aurrouuding  things;  and  hence  enlafl  variety  among  llis 
modea  in  which  sorronnding  things  affect  it.  Coiiver«;Iy, 
tlie  more  various  tho  impressions  reccivuhlo  from  surrvund- 
titg  tJiinga,  the  greater  must  be  tho  number  of  modiRcatious 
in  the  stimuli  given  to  the  motor  facnlties  ;  and  htncc,  the 
greater  muiit  be  tho  tendency  towards  modiliud  iictioiu  in 
the  motor  faoullios.  Thus  the  progress  of  each  is  involved 
with  the  progress  of  the  other,  lit  respect  both  of  activity 
and  uomplfxity. 


I 


4 


8M  onuu  raTiiutt. 

Tbis  {aovitable  airanltaoei^  in  tho  donlopmont  of 
directive  nud  execotire  facoltioe,  will,  koweror.  be  tuoat 
cleorl/  sooa  on  analyxing  n  few  cua.  Toko  u  tmOf  Uw 
kbilily  to  rocogniae  direction  in  iipace.  At  first  tlus  sosna 
to  imply  deTvlopniPat  of  tlie  sensitive  part  of  tbe  ostan 
only :  au  expaosioa  of  t1>e  retina  sufficit^ntly  grvnt  to  wUnU 
of  its  componont*  being  n-piimt«ly  o&i.'ctvd  by  imgos 
fnllttig  on  tliom.  Bat  ft  little  conaidemtion  sltova  tint 
sofaotliiag  moto  is  roqaired  thnu  ability  to  pcrccire  diffiir- 
mco*  botwecn  tlie  positions  of  iinagee  on  tho  visual  tract. 
Tnlcnn  idone,  these  diSoronccs  are  moantnglesa.  Tli«y  oodo 
to  bare  Ricaning  only  when  tbcy  aru  wrcrally  coonccti-d  in 
Uui  organism  witb  tboM  diflcr«ncc9  of  ntoUon  reqnirnl  to 
bring  its  surface  into  contact  witb  Uie  things  seen.  Uure 
oeaUr  impressions  do  not  of  tLciusdv-Gs  give  ideas  of  apace. 
Sncb  idiiia  are  prodacta  of  a  growing  expcrirnco  wbicb 
provoB  that  these  imprcssionB  aro  dne  to  objects  that  can  be 
tonclicd  by  piuiiculnr  miuculor  adjustments.  Pimction, 
Ibvrcfore,  munol  bo  perci'ived  until  tbcro  id  a  motor  appa- 
vntua  BufficionUy  doreloped  to  oflWl  spoclaliEod  movementa. 
Oonscqoontly,  tho  ability  to  perceive  direction  and  tbe  abiOl^ 
to  take  advnut/igo  of  the  perception,  are  neoeasorily  connate. 
Tbo  rocognilions  of  diatAncca,  of  vi'lodties,  of  balln,  of 
sltnpos,  ubviofi^ly  imply  the  liku  eundittona.  So,  too,  ia  it 
with  the  variations  of  snrfocMi  indicated  by  ligbta  and 
abitdM  I  ihpM  Tanutions  bore  to  be  disclosed  by  oorre- 
rpimding  variutions  in  tho  adjostmnila  of  the  nQSolun, 
before  liglil;3  and  sliaUoa  can  bo  interprv-tod.  Ko  definite 
idea  of  weight,  as  eonneotad  witb  risnal  appraianoi's,  can 
be  arrived  at  notil  thrro  is  a  power  of  lining,  cither  by  jawit 
or  limbs.  Kor  can  dcgreva  nf  tiardnces  and  uulikfneHsen  uf 
lexlure  be  perceived  in  iturrounding  objeela,  [iwtcr  than  tbe 
manipiilativtr  organ*  arv  perffctcd.  Indued,  aa  tfaoso 

last  iustoni'va  ehtiw  ua,  th»  inlnr-dopaudi'iioe  is  rvi-n  ninm 
intimaCe  tbaa  above  alh>ged  ;  for  bo^dfls  being  re(|uin<d  for 
tbe  interpretatioD  uf  impn'w.^icna,  ninscuhir  dd  is  nqnircd 
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pren  for  tbo  roccption  of  {mprcssions  in  thoir  higher  forma. 
Perfect  vision  imjiliea  a  focal  aijaslmvat  of  tliu  vyw,  ua 
adjastmcnt  of  Uidr  axes  to  tlie  requuiite  coiivi>rgeDoe,  • 
taminf*  of  thom  both  towMrdu  the  object>  Ewiaetimeii  n  tam- 
ing  of  tbu  hciid  in  tho  ximio  diroction,  and  sometimes  ftlso  > 
irning  of  the  body ;  all  which  frropamtoiy  itct«  «r«  per. 
fbntuHl  hy  mnsch^i.  Noithor  tiuit«  nor  sinvll  can  be  acate 
tuiliMH  the  inuBclea  of  the  tongue  and  tho  oh«st  do  thi-tr 
farts  ia  moving^  abont  the  food  or  dniwing  in  tho  air. 
Hvnrinf?,  too,  is  imiK-rffCt  onk-ss  tho  membrana  It/mj'ani  is 
itrainod  by  its  miutdea  so  that  it  Tibratcs  in  concord  with 
each  suooe^aire  sound.  A.hove  nil)  the  pcrcoplionii  n-aolK-d 
through  touch  show  this  dependonco  on  the  mntor  appa- 
ratus. A  aensitivo  skin  is  but  a  small  part  of  Uie  rcquiro- 
mcnt,  oa  any  otiu  nwy  proro  by  closing  his  eyea  and  apjily- 
ig  his  h«n»  arm  or  \^■^  to  an  uuknowa  ob}t.>ct.  Tactual 
nsatimiB  are  oombinwl  into  idr^is  of  rxtension,  fonn,  soli- 
ity,  only  when  llii»  sensitive  akin  i»  dt.4tril]ur<-d  over  sur- 
oapable  of  deriving  simaltaoeouB  or  mpidly>.sacccctl' 
in(f  &eusatiot)s  from  diHurcnt  parts  of  tho  thin^^  toochedi 
nd  those  sensatioDB  must  bu  joined  with  those  muscular 
iMitions  accompanying  the  isimnllaiiroua  and  sncccwuivo 
IjustmvittH  ofthn  )u'H.-<itivn  surfaces.  Tbet-u  mutt  bo  linhi 
effect  the  liir)^>r  urid  simpler  adjustmontA,  with  appotMU 
igea  at  the  ends  of  them  to  effect  the  smaller  and  more 
•laboratc  onei.  And  only  in  proiM^rtion  as  these  molnr 
■geiioies  become  complex,  can  tliere  be  coniplcxity  in  tbo 
tacltwl  pi-rccptiouE.  lint  these  motor  agcnciest — tlu-w  limbs 
ud  Bppendagos  with  nil  the  muscles  they  are  moved  by,  are 
•Iwi  tbo  locomotiw  mid  munipnlating  orgniui ;  ntid  ihu  Minio 
couipletenoRs  of  Btraclure  which  fits  them  to  r(!Ct>ivo  com- 
pound i"  i>s,  fits  them  to  perform  compound  opem* 
tions.  I  iiilion  of  the  sensitive  or  dinr'tiven|)piiraluB, 
tlius  tnitejHirable  from  tho  uvolution  of  Iho  niuiculur  ot 
executive  apparatua. 
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(  163.  This  t>]]-Mseatia]  reUtioQfthip  mail!  Aotaia  u 
vonewlinl  longrT.  It  will  bo  instniotire  to  glMicc  at  tho 
intvr-dcpetidence  of  tlie  r^ipio'molor  rmctions  wmI  the 
Jirii/O'inotor  fanccioDs  (}  18}  as  csttibitcd  in  the  coocretit. 
I  TcTer  to  tho  BtuidiT'  strikiog  inztoiicM  wltidi  tiio  uiitnij 
kingdom  prvMDU  of  ani»nal  nagAcit;  oo-exuting  triifa 
ohiwiim]  dereloptneDt  of  organs  which,  bj  the  help  of  ooin- 
plez  muscular  arrangetufiiits,  givo  complex  taotnal  im* 
pressiona. 

Why  touch,  tho  Bimplvst  uid  earliest  sense,  aboald,  ia  its 
.  UglMT  fonnti,  bo  tnoro  than  anjr  other  WDse  associaUxd  with 
tlw  «dratice  of  intelligence,  will  perhaps  seem  difficult  tn 
nnderstaud.  The  explanation  licH  in  iho  bet  that  tactual 
impniuion*  are  those  into  which  all  other  impreftstons  ban* 
to  be  tnualated,  before  their  meanings  can  bo  known.  If 
we  oontotuplal*  tho  goncnl  relation  bctwtvn  tho  orga&iem 
and  snrrouDding  obj«He,  we  aee  that  before  they  can  nflhob 
it,  or  it  can  affmrt  them,  in  any  important  way,  thent  mn^t 
be  actual  ronlacc.  (^ting,  breathing,  locomotion,  the 
deslniction  of  prey,  the  escape  from  enemies,  the  formation 
of  neats  and  borrows,  the  bringing  op  of  joang,  all  imply 
tpfiliywii^l  actions  and  reactions  belWMO  the  animal  and  it* 
oarironawBt.  The  space<penetrating  faonlties  asm  bnt  as 
gaidca  to  these  mechaaical  actions ;  and  tho  tmprewiona 
they  reoeivo  are  primarily  naod  bnt  as  aymbols  of  tangible 
pro|>erlics  and  the  relations  among  them.  Hence,  only  as 
tut  as  the  imprensiona  gained  through  the  skin  and 
Doselot  become  varied  aod  complex,  can  there  be  a  oon- 
plete  translation  of  the  Taried  and  complox  impressions 
'guned  tbroDgh  the  eyca,  cara,  and  nose.  The  mother 
tODgne  man  be  as  copious  as  the  foruign ;  otherwise  it 
vannot  n'nder  all  the  foreign  tDOoniogs.  And  than,  as  seen 
in  thv  fitcts  nfcrrrd  to,  a  bighly^elaborated  tactual  nppa. 
ratus  comes  tu  be  the  eniform  aoconpaninent  of  supenor 
iatelligeiiice.    But  let  ns  look  at  these  fiutla. 

Each  great  diriMoa  of  the  animal  kingdom  sappUea  ' 
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Oephalopti^,  wUcli  in  sagacity  go  fiir  beyond  all 
tbor  Hotltuea,  ara  structamlly  distiogaishcd  from  them 
ia  boring  severa]  arms  by  which  they  can  f^ntrp  an  object 
on  ult  sides,  at  the  same  time  that  thoy  apply  it  to  llio 
mouth.  Again,  tho  cmbH,  which  »imit»rly  suuid  at  the 
head  of  the  sub-kingdom  Aritcui'ila,  bring  their  clavrs  and 
foot-jaws  aimultaneooaly  to  bear  on  the  thiogs  thoy  nr« 
manipulating.  Merely  glancing  at  these  inaiancM  furniHlied 
by  the  inrertobrate  claascs,  let  ns  devoto  oar  attention  to 
tbosu  which  the  vert«brato  classes  furnish. 

It  will  be  admitted  that,  of  all  birds,  parrots  havo  the 
greatest  amonnt  of  inlolkyrt.  Well,  if  wo  examine  in  what 
they  diHer  most  from  their  kindred,  wo  tiud  it  to  bo  in 
dcvelopincut  of  the  tactaal  organs.  Few  birds  are  ablo  to 
gntfip  and  lift  np  an  object  with  the  one  foot  while  standing 
on  tiio  other.  Tho  parrot>  howeror,  does  this  with  ea»o. 
In  uioHt  birds  the  upper  mandtblo  is  scarcely  at  all  more- 
able.  In  the  parrot  it  ia  moveable  to  a  marked  extent. 
Generally,  birds  have  tlio  tongue  nndorelopod  and  tied 
down  close  on  the  lower  mandible.  Bnt  parrots  have  it 
large,  free,  and  in  coostaot  employment.  Abovu  all,  that 
which  the  parrot  gnspa  it  can  raise  to  its  beak ;  and  so 
COB  bring  both  mnudiblcs  and  tongue  to  bear  npou  what  its 
hand  (for  it  is  practically  a  band)  already  touchi-s  on  Bcvcrol 
sides.  Obviously  no  other  bird  approaches  to  it  in  the 
complexity  of  the  tactual  actions  it  performs  and  the  tactaal 
impruitfiions  it  receives. 

Among  mammals  it  is  nnqnestionable  tjtat  as  a  gcnvnd 
rule  the  Untjuiculaia,  or  thosu  which  have  limbs  terminating 
in  separate  digits,  are  more  intelligent  than  the  Vn^lala, 
or  hoofed  animals.  The  feline  and  canine  tribes  stand 
psychologically  higher  than  cattle,  horses,  sheep,  and  deer. 
Now,  that  foot  furnished  with  sevvnd  sensitive  toes  can 
raccive  nore  complicated  iiopressions  than  feet  ending  in 
one  nr  two  masses  of  horn,  is  manifoitl.  While,  by  a  hoof, 
only  one  side  of  a  solid  body  can  he  touched  at  once,  the 
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uinilcd  toM  of,  for  ox&tnpla,  s  dog,  can  fliiuoltancoasly 
touch  Ute  wljttcijnt  si Jv»  of  i^  smiiU  botiy,  if  uul  Ltie  opposite 
mdea.  And  wlien  we  remember  hon  thoso  toed  qutidntpeds  of 
liigbor  tjrpos,  wliicli  caUnot  ^nup  wiLh  tfavir  ftivt,  cnii  n«nir> 
Uuilctii  ujw  tbom  for  liuliliiig  down  wltiit  \hej  ore  t(-iinii)f  nr 
gmvring,  we  see  ibat  tbey  can  recognize  tangible  rclatious 
of  Bome  complexity.  Moreover,  w]ii-a  wu  moot  witb  ttxf 
marks  of  »ig»citjr  itmong  boofed  anluiala,  aa  in  Uie  bunw, 
wo  6nd  tliuC  tli«  Lurk  of  sensitivo  extrctuities  is  partly  com* 
peusiited  for  by  higbly  svusitivc  aod  mobile  lip«,  wliicb  liava 
CODHidcrnblo  pow(-r«  of  prt-bonsion.  Hero  wy  ara 

fuiLunilly  rvmiiitied  of  tlio  most  remarkable,  and  pcrbups  xh% 
most  conclosivo,  utBtnoco  of  thia  oouocxtoii  between  dvTo- 
lopmcDt  of  iutelligeiic«  aud  dBvck>pt»CDt  of  thu  tactual 
oi-gund — titat  seen  in  tlio  ctophast.  Isujr  dkisI  coiicIukivo, 
because  the  cloptiant  is  morkodljr  diatingaisLcd  from  al)ii»d 
tribes  of  oiainniiils,  alike  by  iu  prubosciB  nud  by  its  gnmt 
sagacity.  Tlie  tuuiociation  between  tbe  opvniiivc  and  ngti' 
lativD  faculties  sianda  ont  the  more  cotupicuauHly,  from  the 
endowmotiC  of  both  being  cxccptionnL  On  tlio  iul4'llcci  tif 
the  cUrphant  tbiTu  is  no  nc«d  to  dwi-U :  all  know  it«  nupe. 
riority.  'Jlio  powers  of  its  trunk,  however,  muHt  be  vuuitio* 
rntvd.  Note  tint,  iu  univer&idiiy  of  luovcmotii  in  rvbp«e( 
of  direction.  Unlike  limUi,  tJtu  motions  of  wbicL  are  in 
most  mammala  tnuro  or  low  conllavd  to  the  vorticat  plnito, 
its  Qcxibility  i^in-s  it  as  wide  n  range  of  penitiuns  as  tbe 
human  arm  can  tulcL' — wider,  tuili'cd,  tlinn  can  bo  toki-n  by 
a  single  arm;  aud  tbns  the  tk'phuul  ciin  as^riTtain  the 
rebilioits  in  npace,  boilt  of  ilji  own  nit'»iU.-r9  and  of  sitr> 
Kinnding  tbiugo,  more  cotn]>li'tf1y  tbui  all  other  cn>nturM 
save  the  I'riwate*.  Again,  the  trunk  can  gmnp  bndirs  of 
every  eizi-,  from  a  [mi  lo  a  tn-e  stump;  and  by  thia 
means  can  |wrcoivo  a  for  gri'at<T  vnrwty  of  tangible  funua 
Ihan  any  of  the  lowir  nianimolia.  The  fiii};i'r-)ike  pn>jfo> 
tion  witli  which  Ll>e  trunk  li-rmiimtoi,  is  uHi'cti-d  by  minor 
Variations  of  eurfaoo  {   aud  ao,  tcxiurra  and  the  details  of 
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thapo  can  ho  iiuuln  ont,  m  woll  tut  gvocral  extension.    Ita 

Ability  U>  lay  Iiold  of  and  to  ]i(t  bodies  of  Tooiif  tizet  aad 

DBtarcs,  opens  tlie  way  to  a  knowledge  of  wcigbt  aa  cod* 

oocted  nith  vtsiblo  sad  tnn^iblc  attribntcs.     Tlie  ume 

power   of  prelicuHion,    osed   aa   it  lutbitiudly   is  for    ihu 

breakiiig<oir  of  branches,  brings  expcriciiccft  of  the  U-anciLy 

and  eUsticity  of  matter;    and   when   employed,  oa  tltc^o 

bn&chos  oflcn  uro,  for  driTiii^  aw^y  Q'uim,  tbo  siriDginff  of 

tliom  nbout  must  yield  impreiisiouii  even  of  momualum— 

impreesions  wliioh  tbe  ability   to   throw  siuatl   bodies   (ai 

gniTvl  over  the  back)  ronst  tend  to  etrcngthou.     Farther, 

tbo    tronk'ii  tubulitr  i*tnieturo  fits  it   for   muoy   Lydmulia 

kxperitnmta,   that  disclose  sutidry   mecbftDiciil   proi>vrtiv» 

R>(  water  uuknown  to  other  quodrapcda;   aiid   this   uune 

(|K)Oultanty,    reoderiog   it  possible    to    send    ont   Btroog 

blaitta  of  air   which   protluce  motion  in  the  light    bodiva 

■^nocot^  KO  brings  yet  niiothor  chm  of  oxporieuaex.     Thus, 

the   great   diversity   of  tttctuitl  aud   tnonipuliUory  powon 

pos&osaed  by  the  elcphnnt'a  proboscis,  ia  not  less  remark- 

■able  Ihtin  is  tJie  croaturu'a  high  sagacity — a  sagacity  which, 

HwuUiii)^  in  so  aii<;niiily  a  body,  would  oth^Twi»u  bo  iiicx- 

^H^le.  Aming  to  the  PrimaUu,  we-  find  n> 

KAtod,   nniler  other  fonns,   thia   same   relation    betwcea 

■volution  of  intvllwt  and  evohition  of  tactual  appL^odiigi-^. 

Wot  mbre  ia   the   oontraatd   botwoon  thGtn    and    inferior 

pnainmU  in  ihia  seen,  tluin  in  the  eontnuu  butwivn  tho 

B>encn  of  tho  I'rivuUea  thotnsolvoa,     Tbo  prebcDailu  and 

manipulatory  powtm  of  the  lower  kiuds  are  as  inferior  aa 

riire    their    ineutal    )>owerH.      On    asL-cnding   to   the   very 

Bblulligt'iit  anthropoid  apei,  we  find  the  hmids  so  iiiodilied 

k  to  admit  of  moro  complutu  opposition  of  tho  thumb  aiid 

'^^Bngers ;  the  bones  of  the  forearioE  80  articulated  as  to  gint 

l\w  hnoiU  greater  powers  of  rotuliuo;  tlio  nrin-s  atbivlied 

■0  tho  body  in  euch  a  mauncr  an  allows  thetn  inomeed 

nnge  of  biteral  moToment.     In  alt  the  moro  duvolopo<l  of 

Bhe  order,  tlie  tbre-limW  are  so  coniitruct«,-d  tliat  an  object 
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cita  be  gnwpod  in  oiw  hand  while  it  Js  boing  mnnipn1at«d 
by  tlie  other,  or  bj  the  li{>s  and  t«uth — ofto  be  huld  nt  Uw 
most  conTcoimit  distance  from  the  eyes — can  bo  applied  to 
any  piirt  v(  the  bodj,  or  any  ncigbbouriDg  object.  So 
thnt  far  more  complex  perceptions  of  iiii«,  slupej  structara, 
texture,  hardnesa,  weight,  iloxibility,  UMincity,  &<:.,  nnd  of 
(heir  vai-iooB  combioatiuus,  can  bo  reached  by  them  tluia 
aro  accessible  to  creotaroe  whoeo  limbs  are  loss  ekb^ratoly 
constrocted. 

How,  in  man,  redpufmolor  and  ^irigo-mator  stmctnrai 
aud  functions  are  both  still  further  elaborated,  scarcely 
needs  saying.  As  oontemplated  from  an  obverse  point  of 
view,  the  connexion  between  them  is  abundantly  exempli- 
fied  in  works  on  natural  theology.  All  that  we  need  hero 
notico  is  the  extent  to  which,  in  the  human  race,  a  pcrfcot 
tactual  apparatus  aubscrres  the  highest  procasscs  of  the 
iutelli-cl.  1  do  not  mean  merely  tbat  the  tangible  attributes 
of  things  have  been  rendered  completely  cogniiAblu  by  th« 
cobiplex  and  versatile  adju^ttnonttt  of  the  human  banda,  and 
that  the  accompanying  manipulatiro  poners  liaro  made  pos* 
sibW  those  popnlona  aooiettea  in  which  alone  a  wido  ii' 
g«ncu  csa  be  evolred.  I  moan  that  the  moat  far-roa'  ^^ 
cognitions,  and  infvroocoa  tho  moat  rtmoto  from  perception, 
have  tlieir  roots  in  tlie  deliuitely-combined  imprcSKioos 
which  the  human  hands  can  receive. 

This  interdependence  of  tJia  imprcsaibilittcs  and  activitim 
as  displayed  in  tho  coutse  of  human  progress,  ia  so  striking 
aud  inslractirc  as  to  demand  S]>ec>al  attention,  ercn  at  Lhe 
cost  of  a  further  suspenaioo  of  the  genenl  argnmcnL 
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}  1S4.  An  derclopod  soienco,  consisting  aa  it  doea  of 
(^uiuititatire  pruviiiioD — dealing  as  it  doea  with  viensurtd 
iVHults,  is  liofally  defended  fnun  tliot  siiiijik-^t  kind  af 
measurcmvut  ai^hien-d  by  pinoing  aijo  by  side  thu  boilios 
held  in  tbo  bands.  Our  kniiwledgv  «f  ibn  Tvrve*  govomiug 
tho  Solar  Sy»t«m  is  expressed  In  U'rms  ihat  an)  rcdncibla. 
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by  An  nltimate  Analyaia,  to  equal  iin!t6  of  linear  ffslrnaicn, 
vbiob  wcro  origiaaU/  fixed  by  cbo  direct  nppoaitiuu  uf  lil 
ttfttaral  objoota.*  And  the  nndeTeloped  scieuces  Utat  liat 
Dot  yet  passed  the  stage  of  qnalitative  premioa,  di-pcnding 
for  thuir  advimMj  as  tiioy  do,  oiUiit  on  oxperimcute 
qniring  aldlTul  nanipalntioD  or  on  obsenationB  iniplytnj 
dissection  and  other  analogooa  procedaree,  coold  sot  im 
mcbed  tliia  stage  in  cbe  absence  of  a  bigUly-doveloped 
tnaonal  doxtcri^. 

But  thia  intimiito  connexion  between  tbo  directive  oot 
execaUre  faoallies,  ia  eren  ttill  moro  clearly  to  bo 
in  oertaia  other  phenomena  of  ciTiliiation.  This  tnatnal^ 
ddpeadenco  of  the  regolatiTO  and  operative  powers,  whidi 
Anaxagoias  Lad  a  glimpse  of  when  ho  nttrred  his  byp^-r- 
bolicat  Mying  that  animaU  wonld  hnvo  bcc-n  men  hud  they 
bad  hands,  is  remarkably  and  oonclusivdy  exemplified  in 
tlio  reciprocity  of  aid  betweeo  tlio  Sciences  and  the  Arts. 
lb  needs  bat  a  little  analysis  to  show  that  updcr  thdr 
psychological  aspeota.  Sciences  and  Arts  represent  what  in 
their  lowest  forms  wo  call  sensory  and  motor  processes 
The  perceptions  gained  through  sonsory  organs  and  tho 
actions  perfunned  by  motor  on<w,  respcctireiy  rise,  by  com- 
bination, into  scientifio  gonontlixaliuns  and  mauuriioliiriiig 
opcnttions.  A  comparison  of  the  extremes  doc^i  not  very 
obviviuly  show  this ;  bat  on  looking  at  the  tranBiCions  the 
iilialioii  becomes  manifest.  It  cnnuot  bo  di-uiod  that  the 
complex  perceptions  of  which  eoc-h  sense  is  the  agent, 
togethiT  with  the  still  more  oompltix  porocptloos  rcuchud  by 
eo-open>tioD  of  several  senses,  are  forma  of  the  orgauisu'ij 
impressibility;  nor  that  the  oombiuotionSf  more  and  more 
JDVolvcdt  of  motive,  looomotivo,  and  manipolalivo  powers, 
aro  forma  of  the  organism's  activity.  It  cannot  bo  denied 
tliat  (mt  of  theso  complex  peroc^tions,  woven  into  general 
ideas  stilt  more  complicatvd,  tin^y  ari^  the  pi-vviaiona  of 
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science ;  nor  tlut  kU  hnadicmlls,  and  after  Lbum  ttio  lu^icf 
proccMHCH  of  production,  kavo  gromi  out  of  tbftt  tauuel 
daxUirity  in  wbioh  the  elabomUon  of  tlie  motor  foooltf  tcr> 
niiiiatea.  If^  looldng>  at  the  eatiro  range  of  plienomeDii,  wo 
eock  out  the  eescnttiJ  DAtoro  of  tlio  ohuigcs  aa  orgnniHoi 
goes  tbroogh  in  adjustLOg  itaolf  to  tlin  euviroomrab — if  va 
divide  tb<s»so  ckangvs,  aa  ire  must,  into  those  wKiub  external 
obj(><;ts  impi-oss  on  it,  and  thoso  by  whicb  it  approprioto)/ 
iiiwlitica  itfi  relations  to  tbo  external  objects — if  ve  oatao 
these  respective]^,  the  directive  changes  and  tliu  executive 
cbangcs;  wo  sco  clunrly  tliitt  aensalioos,  pervoptioDs,  con> 
crptions,  gvnvrallxations,  and  all  forma  of  co^iliuo,  cotue 
nodcr  the  ono,  white  oontraction*,  locomotions,  sad  oU  Iciiidj 
of  operatiouR,  come  nndor  the  other;  aud  that  Soivnou  and 
Art,  so  far  as  they  are  scpnrublo  at  all,  belong,  the  ouo  to 
the  first  division  and  the  othi-r  to  the  last. 

Tliis  truUi  being  rccoguizcd,  wu  ehalt  pcrceiTO  tlw  signi* 
Scauco  of  tbo  rcoiproeity  of  serriocs  bclwcc-n  the  Soiruci'S 
and  the  Arts.  £ucb  groat  atop  towards  •  knowlodgc  of 
laws  has  liicilttaUrd  men's  operaUons  on  thinga;  while 
b  more  lucvoiisful  operation  on  things  has,  by  ita 
1(8,  facilitated  the  discovery  of  ftirtbur  laws.  Astro- 
nomy and  agricaltunv  goomvlry  and  tlio  laying  out  of 
buildings,  mechanics  and  the  nuighiug  of  comiaudiUv^— 
UkCM  wcru  among  the  earliest  reUtioua  of  tbo  two.  Pre- 
nmtly  goometty,  as  developed  by  artilieers,  acted  on  ostru- 
uotny  J  and  astronomy  reoctud  to  the  grvat  advaneeincat  of 
geoniotry.  Tbroitgh  tlw  medium  of  tho  scales,  mecbaQics, 
joined  with  the  ■oione*  of  nonbor,  inQucnced  tin  netaU 
Inrgio  arts,  gave  dofinilo  alloys,  introduced  meuulio  instm> 
mcuts,  and  by  so  doing  a>1vanced  tho  accuracy  of  aslro- 
iioniii'al  and  otbtir  obsonnitionii,  and  improved  all  llHine 
processes  of  production  for  which  metallio  tooU  are  cm* 
ployed,  Motollnrgy,  loo,  by  mipplying  pLiun  and  cohitivn 
mirrors,  tnftiatud  optics;  nud  tho  tiri)t  pmpo^ilion  iii  Unr. 
monies  waa  reached  by  tbo  help  of  string  and  weights 
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*rlik-h  tlu)  nrts  farnisliocl.     As  wo  lulvuiicc  to  mo^Iom  iiavt 
tJiu  uouiicxioo  bncomcB  incroAftingly  co»]ipiouou».     Wo  sc 
it  in    (lu>  doprodvooo  of  lUtvigatioa  oa  ualronoiny,  mag 
ostium,  ontl  meteorology)  wid  tbe  aid  rendered  to  ma 
uetic    and    meteorologio    eaenco    by   navigation  — la    the 
devolopmeot  of  geology  Ly  miniug,  CfiuirryiDg,  luid  wcll- 
Bi&king ;  sod  tlio  guidnaco  wbicb  geology  novr  gives  to  tbe 
KMUfch  lor  coal,  melak,  anil  w&ter.     I'lie  coinpoands  and 
etoments  irith  wltich  chemistry  deals  were  at  first  brought , 
to  liglit  by  the  arts ;  and  tbe  arts  ore  now  all  nioro  or 
dcpoadonb  on  oliomixtr^.    Tbore  ia  scarcely  an  obacrvatioa 
now  mido  in  acioncc,  but  wbat  ioTolrca   tbe   dso  of  ]»■ , 
sLruuieuU  Bupplied  by  tbe  artaj  while  tliOTe  is  scarcely 
arUprooesa  bat  wliat  iuvolvea  some  of  tho  previsions  of 
BctuDco.  ThU  tiu:t,  tliat  tbo  ratitunl  aid  bLs:um(M 

over  iDoni  aotlvo,  rurthcr  eluciduloa  tlio  goucntl  Iruth  wo 
oro  ooatuinplitting.  For  aa,  when  tracing  npwarilii  the  dir 
lire  and  cxficuUve  facultieii  we  foond  tbat  tbcii-  dcpuDdi-nce^ 
OD  each  otbcr  grows  continually  greater — that  completa 
visual  and  tsuiluiil  pi'rccpUona  are  impossible  wtUioot  com- 
plex uiustcular  adju&tiuentfl,  nhile  i-l»bonito  actions  require 
tJte  constant  overseeing  of  tho  sensos ;  &o,  among  these  stiQ 
higher  cognilivo  and  upk-ralivo  prow&iW!!,  wo  uuw  fiad  a 
reciprocity  Hudr.  that  <-adi  fui-Uior  oognition  imphos  chibo* 
ralo  <^rutivo  aid,  uod  eocb  new  operation  implies  sundry 
daborute  cognitions. 

These  cori-elatioos  ore  0(|[ially  well,  or  ovon  still  better, 
soon  in  the  objective  appbauoes  tiaod.  Wo  may  properly 
say  that  in  U.4  higher  forms,  the  correspondence  between 
tbe  organism  and  its  enviroQmont  is  clli>cted  by  means  of 
aupplementsry  sensos  and  Bappleineutary  liiiiba.  All  ob- 
■orving  insLrumontJi,  all  wuighid,  titouores,  scaU^A,  inicru- 
metorH,  vcmiun,  microscopes,  tbonnometors,  Stc.,  am 
artiriciul  cxteuatons  of  the  soiisos;  and  alt  Icvurs,  screws, 
bammors,  wcdgca,  whoi-U,  lathM,  &o.,  ar«  nrtiGciul  extoii- 
sions  of  tbo  UiqIm.    The  aagiurying  glau  adds  but  aooibor 


30C 


acXIUt.  SYKTOESia. 


Icnao  to  tlic  Icnsca  existing  m  tbo  vye.  Tbo  crowljiir  i«  bat  ooa 
tnoro  Icvrr  nt  loched  to  tLe  scries  of  Won  fonnijig  tlio  arm 
sod  lutitd.  And  tfao  roliktionsliip  which  13  so  obviaua  in 
these  lirst  atepa,  holds  throagbout.  This  heing  percitivcd,  a 
nieaning  becomes  niAtiifest  ia  tiio  fact  that  tho  derelopnwat 
of  thi>s«  snpplouiontary  iionsM  in  dcpcndeal  oa  tlw  dovelop. 
moDt  of  Hioao  BupplcmentATf  limbii,  sad  vias  vend.  Acca« 
mto  tneosariDg  iuslmmciita  imply  acconite  iiutrQinoats  fur 
turuiug  Aud  planing ;  and  these  cannot  be  made  without 
the  aid  of  provioos  measuring  instrnmonts  of  somo  acca* 
racy.  A  first-rato  astroaomicol  qnadraat  can  bo  produced 
only  by  a  fint-rate  dividing  engine ;  a  fintt-mto  dividing 
engine  caabeprodaoed  outy  by  firat-rate  tathoii  and  cntting 
tools;  and  so,  tracing  Uio  requirements  backwards,  it  bo* 
oomoB  obvioua  that  only  by  repented  actions  and  reactions 
on  vaeh  other,  con  directive  and  executive  implements  be 
brought  to  pcrftfctioQ.  Only  by  mt«U8  of  artificial  limbs 
can  artificial  sense*  bo  developed ;  and  only  tliroiigb  arti. 
fictal  sonsOM  does  it  become  possible  to  improve  otiilicial 
limbs. 

liSHtly,  it  may  be  romarlcod  that  not  only  do  the  dJrco* 
tive  and  oxectitivo  (ilements  of  the  oorroKpondcuoo  develop 
hand  iu  bond,  bat  the  complications  they  reach  iiavo  analo- 
gous charact«rs.  llmt  onion  of  genoralilios  with  spcclal- 
itios  which  we  found  to  distingnish  tbo  highly-involved  oog- 
nitioiiB  of  SeicncOj  ia  visible  aim  in  tbo  highly-involved 
operations  ot  Art.  Jant  ns  a  particular  oonclasion  in 
Science  is  rvochcd  by  patting  Apccinl  data  to  a  gcnoral  prin- 
fiiple,  which  goncml  principle  concreted  by  other  data  givei 
other  conclusions ;  so,  a  particular  art-prodnot  is  obtained 
by  Bubjocting  to  i^Kicial  nsnipulutioru  the  matiTial  obtained 
by  Bomt*  more  gonsral  prooesa,  whii-h  iiuilcruil  mibjodod  to 
other  manipuUtionB,  yiotds  otber  art-products. 

(  165.  And  DOW  on  nlnmtog  (torn  this  long  and  olsbe- 
nto  digression,  bringing  with  ns  tbo  conceptions  arrived  a^ 
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wo  Gill]  tliAt  tbry  servo  greatly  to  elncidnto  tlio  snbjcct  of 
Uio  cbn|>u.'r — (lie  increase  of  tlto  oorrcspoadcDoe  in  com- 
plexity. 

Wliilo  tracing  tho  int«r-d(pendence  of  imprcsaibilitio* 
ftod  iLctjvitics  u  they  ctoIvo  iato  rcgolative  and  operative 
fiiculcicii  of  high  onlers,  tiio  growing  oompli'xity  of  the 
coTKspondeDce  has  been  lUustriiUkt  in  tovenl  ««ya.  Th0 
ptogKSsing  hctcrogonuity  of  tbs  imprcsaiona  ncciv 
Ihrongh  each  sodm  hu  aliown  it  j  and  still  moro  Uto  pro-^ 
gnsung  beborogeiwity  of  lbs  combinations  of  improssiona 
yielded  by  oo-operation  of  the  boiww.  TIio  oompoondbg 
and  re'Compoundiog  of  tbe  muscnbr  BU>Ycments,  alike 
each  limb  by  it»i<lf  and  of  tbe  limbs  and  body  togeLlter/ 
bare  further  cxompliricd  it.  Abore  all  it  has  been  shown 
in  tho  advance  of  tliiii  re<!iprocity  between  the  reeipio-motor^ 
acta  and  tbe  dinga'motar  acts,  n-liicb,  becoming 
closor,  bocomea  erer  more  invoWod;  so  that  erentoally  a 
dngle  accurate  pcr«>ption  impltua  complex  mnscalar  ad>ji 
justtoe&ts,  and  a  single  exact  operation  implies  tho  gnii 
of  complex  perceptions.  In  nil  which  it  is  manifeat  that,  aa 
allugod  at  tho  ontset,  advance  in  fipcoiiility  of  correspon- 
donco  is  in  it«  higher  forms  acbiered  through  odranco  in 
complexity  of  correspondence. 

How  ihia  increase  of  tho  corrcspondi.'nce  in  complexity 
which  we  hare  followed  np  through  tlie  higher  onimalii  to 
Man,  has  bL-en  continuing  during  ctriliiation,  lias  jnst  been 
shown :  tlto  adraaco  of  the  Sciences  and  tho  Arts  abtrndanlly 
cxompliflodiL  One  note-worthy  fact,  however,  reumitia  to  be 
named.  Human  arolution,  considered  under  this  aspocb,  is 
not  adequately  represented  objectively  by  tho  developing 
Sciences  and  the  Arta  Is  mu^t  bo  looked  at  also  on  ita  snb- 
jaotivo  side  os  developing  fiienlty.  While  there  has  been 
vivance  in  tho  comph'xity  of  the  cc^nttions  and  opera- 
lions  ihjit  have  been  age  by  ago  attained  to,  there  baa 
been  advance  in  the  ability  to  receive  complex  cogmtiona 
sod  pcrfons  ootnplox  operuti'>na. 
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For  scientifio  and  artistic  progrcea  i*  dtw  not  einipljr  to 
tli<^  nccamnUtion  of  kDovrlvdgu  adcI  of  nppUniicca  :  tho  iin- 
pn-ssibililioa  nnd  tlio  activities  hure  thcmwlvt^s  grown  to 
bigltcr  coinplicatioun.  There  ia  evidence  from  vm^oor 
qtiortora  tlint  the  niiuda  of  tho  inferior  baman  rooee  cannot 
rMpond  to  relations  of  even  moderate  comploxitjr ;  much 
Ivaa  to  those  higkly-oomplcx  relations  with  vrbJoh  odvmnoed 
BCieno*  deals.  According  to  the  traveller  Lieutduanb 
Wiilpole,  it  ia  rcmiwkod  of  tbo  Sanilwich  islanders,  by  thoir 
tttiuiUers,  "  tliot  in  nil  the  early  parts  of  their  cdacatioo, 
thej  nre  exceedingly  quick,  but  not  in  tlio  higher  bmnchei, 
that  thoy  baro  oxivllcnt  Riomories,  and  k-ani  by  roto  with 
wonderful  rapidity,  but  will  not  exorciwe  their  thiukin^^ 
bcaltios."  That  is  to  say,  they  can  re«dily  rcceiro  simple 
ideas  but  not  complex  o&«s.  Again,  of  the  Auslmliaos  we 
road  that  "  some  of  thi'm  aro  rory  (jnick  nt  aequiring  know- 
lo4go,  but  thoy  havo  do  power  of  combioation  or  concentric 
tiou."*  Tbo  reporta  of  Hindoo  echoots  diaclose,  though  in 
ft  kss  marked  monnor,  tho  same  Ctct.  Oao  of  the  renaona 
aasigoed  in  the  Uniuid  States  for  not  educating  negvo 
children  along  with  white  children,  has  been  that  after  a 
ecrimn  ago  Ihuy  "  do  not  oormspoDdiiigly  adranoo  in  liKini- 
ing — thoir  iulolloota  being  opparcolly  incapable  of  being 
cultured  beyond  a  partioohu*  point."  And  this  statement, 
which  might  cine  bo  suspected  of  bios,  agnws  with  that 
made  rc:<pocLing  tho  same  raco  in  Africa  by  Sir  Samool 
Baker,  who  says;— ^'  In  childhood  I  bclioro  tho  negro  lu  bo 
is  advance,  in  iutelloctuol  qaickneis,  of  tho  while  iJiild  of  a 
BinuLir  age,  but  tho  mind  does  not  expand — it  proniiras 
truit  but  dooa  not  ripun."t  80,  loo,  of  the  Andaman  chil- 
dren wu  read  tlut  they  "colcb  ap  words  readily  and  npiMt 
them,  but  aeem  incapable  of  connectiDg  word»  with  Domt- 
spoudiug  ideas."!     ^ven  iho  fiooat  onciviliaed  rncos  show 

*  Sm  thwMdlop  at  a*  EUiMli^LMt  S««Mr. 
t  Tlw Alt-rt  VjtaM.    Vol.  I.  IK  3«a 
Trui*.  tUi.  Ak.    N«w  tl«rl>%  VuL  IV,  p.  Uft 
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•u  tbo  tike  limitation.  "  Wiiliont  gf  nios  for  A'acovery,  and 
incapablo  of  gcncralinnp,"  tho  New  Zi-alandcra  "are  nover- 
Uicloss  apt  al  acquiring  Uicnidimoats  of  looraing"  *  *  * 
"boya  at  ten  yeara  of  age  are  more  iatclligent  timn  Gagli^h 
boj's ;  bnt,  as  a  rule,  few  New  Zcatandcra  could  bo  taught  to 
eqtuit  Eoglisbmcn  id  their  highvsb  faculUos."*  la  all  bbeso 
CMM,  09  nbo  in  tho  minor  caitos  continually  onmrTing  waoDg 
ourselves  of  inability  to  onderstaad  reMOuingH  passing  a  cvr- 
taia  degree  of  abstrnsenesa,  tho  uiterpreta.tion  is  that  the 
hitelleot  has  not  reached  a  complexity  equal  to  the  com- 
plexity of  the  relations  to  bo  perceived.  Nob  only  with 
purely  intellectual  cognttiona  docs  tUu  hold  ;  it  holds  nbto 
with  what  wo  diatiiiguiah  oa  EBoral  coguttiona.  In  tlio 
Australina  language  there  are  no  words  answering  to 
justice,  sia,  guilt.  Among  moeb  of  the  lower  races,  acta 
of  generosity  or  moroy  are  iacompreboosiblo.  That  is  to 
•ay,  tho  more  iarolvod  relations  of  homaa  actions  in  their 
social  bearings  are  not  oogniiablo.  Wo  must  thcn-ruro 
conclude  tliat  tlio  complex  manifestatious,  iuU:'llr^tuid  mid 
monl,  which  difitiiigniah  tho  largo<brained  European  trom 
tho  small^brained  savage,  have  been  step  by  stop  made  pos> 
siblo  by  sucooEsiTO  complications  of  bcnlty. 

Having,  in  Uio  provioos  chi^itors,  pointed  oat  how  greater 
loagth  of  life  and  higher  degree  of  life  accompany  lucroased 
spocrlality  and  inoreasod  generality  of  correspoudoncos,  it  is 
needless  to  dwell  on  the  fact  that  where  both  these  nnite  in 
producing  Dorrcspoodonces  of  increased  oomplcxity,  the  like 
rr-iiult  inuHt  happen.  It  may  bo  added,  liowovcr,  thitt  not 
only  is  Uiis  true  of  tlio  moro  complex  intellectual  guidance 
which,  through  the  ntedinm  of  Scieuco,  advanooa  tho  Arti  | 
but  it  is  true  of  the  mere  complex  emotional  guidance 
which,  by  making  social  ordur  possible,  coutribut^'s  to  the 
greabgr  indiTidual  safuty  that  social  order  briugs. 

*  TfanmiMao'i  Km  ZcaliniL     Vol,  t,  ff-  U-C 
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CHAPTER  IX, 


TOR  CO-OftDtNATIOS  OF  OORRESPOHDEKCU. 


(  1 06.  FtTLLT  to  comprehoDd  the  incrcAso  of  the  oom»> 
ipoadenco  betwoea  tlto  org-inUm  aad  its  cavirDtimont,  io 
•p<»!iiUitjr,  ia  goncnlity,  kod  in  compluxity,  it  is  re(iut!tit« 
to  oontcnpbte  the  facts  under  yei  another  upeot.  Wo 
moat  look  at  tha  general  conditions  hy  fulfilment  of  wbiufa 
these  more  elaborate  adjostmenta  of  inner  to  outer  rrla- 
tiona  are  tnode  po&sible.  The  performaaoe  of  s  oompoand 
■Kition  in  roeponso  to  a  compound  impression,  implies  aoma- 
thin^  more  titan  a  snsoeptibility  to  each  of  tlte  aevenl 
elr-mt-tiU  couatiiuling  the  compound  impression,  anil  a 
power  to  ctTeet  each  of  the  serer&l  motions  constituting  tlio 
ootnpound  action.  It  implies  that  tlio  constitnont  ncnon- 
tions  and  contractions  shnll  bo  oombiocd  after  a  particular 
manner — ahalt  be  co-ordinated;  and  the  porfcctioa  of  the 
oomupondenoo  will  TB17  as  tbo  perfection  of  Iho  co- 
ordination. 

Let  us  take  finl  a  simple  case,  as  that  of  the  actions 
sei-dod  for  escape  flrom  an  enemj.  When  we  rise  from 
erraturoa  in  vrhich  tho  motion  of  some  conspicaons  adjoernt 
object  is  rvspoRdt-d  to  hy  random  mnsenlar  movomvnls,  to 
(Tcatures  to  irhidi  the  muscular  morementa  are  lucb  as  to 
carry  the  bodjr  oiray  from  Uio  dangtroiis  object ;  we  rise 
to  an  adjustment  of  at  Iniat  two  joini-d  roUlioua  in  Uto 
orgaaii'm    to    two   joined    rclalauns    in    the   euvtronnu'nL 
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n>0  strong  risiutl  impression  prodaced  hy  tha  adjacent 
moTiajDf  object  boinf;  tbu  stimulus  to  activity  ;  tbon,  that  tho 
activity  nutv  bo  of  UiO  right  kind,  sncli  modiGvotion  of  llw 
imprciMiion  lut  doponds  on  tho  direction  of  tho  body  in  tpooo 
niuat  be  recognized,  and  the  acting  modified  sooordingly. 
The  improssioa  whioh  indicatoe  dangerooanoes  «ad  that 
whiuh  indicotos  position,  muni  together  control  tho  motor 
ehangeit ;  and  tho  control  roast  consult  in  so  ordoriiig  thoir 
respectire  amounts  that  tho  rcsolting  motion  may  carry  tho 
organism  avray  irom  tho  tionrco  of  danger.  When  distunco 
a»  well  as  direction  bocomos  cognizable,  and  vheo  the  colour 
and  shape  of  tho  object  are  distinguished  as  well  as  its  mass, 
the  RtiniBlas  is  compo«ed  of  a  much  greater  number  of  elo- 
monts,  anited  nflcr  a  special  manner ;  and  the  more  rapid, 
akilibl,  and  raried  the  consequent  actions  become,  the  more 
elaborate  and  more  perfect  are  tbo  implied  oombinatious 
of  motor  chaagoe.  Whilo  just  u  n  wrong  combination  el 
motor  changes  involves  a  fall  or  other  failure  of  action ;  so, 
a  wrong  combination  of  the  aoparato  stimuli  onUiiJs  a  mis- 
taken peroeptitm. 

Space  need  not  be  occupied  in  tncing  ap  Uiese  simple 
kmds  of  oo-ordinution.  It  is  obvious  that  thronghont  the 
series  of  increosin^y-oompound  perceptions,  including  evoo 
the  rcoogaitiona  of  localities  by  identification  of  sortonnding 
objects,  the  oonstitnonts  of  each  percoptton  oo*opente  after 
a  particular  manner;  and  that,  as  especially  w*fn  in  this 
case  of  localities,  it  is  only  in  virtue  of  a  doHnibo  relation- 
ship among  them  that  a  doflnito  perception  is  possible.  No 
loss  obvious  is  it  that  Qia  increasingly^oomptex  actions  by 
which  higher  creatnres  achieve  their  ends,  succeed  only  in 
as  fur  as  tho  muscular  contractions  iroplti-d  are  fitly  rcgu* 
tatcd  in  thuir  ordor,  their  amounts,  and  their  modes  of  oon> 
junction. 

$  167.  Advancing  Grom  these  caHs  in  which  the  directive 
stimuli,  though  beUtrogonoos,  an  made  up  of  elements  thai 
17 
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Are  nmnltaoooDsljr  proseot  to  tlie  seDses,  to  the  «•«•  ia 
which  eumu  of  Ibcir  olcmcats  aio  prasont  to  the  Bensen  uaA 
■oma  not ,  tto  moot  wiUi  a  scn-wry  co-onliunlton  of  a  ocw 
nod  higher  order.  And  where  tho  responding  motioas,  no 
longer  occorring  as  na  inseparable  groap,  arc  divided  b^ 
int4.>rT>ilii  thnb  vary  according  to  circumstances,  we  aeo  a 
IHiratlel  progress  in  motor  co-ordination.  A  omture  which 
when  puTSoed  runs  to  its  burrow,  sapplies  db  with  aa  in- 
stauoe  of  the  one;  while  an  instance  of  the  other  ooouti 
in  007  process  which,  like  thu  building  of  a  neet,  ia 
effoct«d  by  instobnonts  varioiiKly  intcrmplod  by  other  pro* 
oedaros.  From  the  ftoge  in  which  a  single  put 

prOBsion  unites  with  many  present  ones  to  oompoao  a 
stunolns,  and  in  which  the  action  completed  at  in- 
temk  is  tolerably  homogeneous  in  character,  the  ndmus 
is  towards  a  union  of  many  pnst  imprtKciotis  with  present 
ones,  and  towards  a  kind  of  action  increasingly  heterogo* 
nvous  in  its  iustalmonts,  m  well  as  in  the  manner  of  their 
saocetsioQ.  In  men's  daily  transactions,  tlie  complex 
sights,  sounds,  and  mnscular  sensations,  serving  for  im- 
mediate guidance,  are  co-ordinated  with  recollections  of  tbo 
pessoiu,  plaooe^  things,  eroata,  to  whidi  those  trooaaotioiis 
nfbrj  and  one  who  mistakos  tho  honr  at  which  oertMn 
bosinesB  ia  to  be  done  with  certain  people  at  a  oertaia 
office,  shows  ns  how  a  Gkitare  arises  from  imperfect  co- 
orditialiou  of  tho  past  and  present  imprQssions  constituting 
tlio  dircctivo  stimnlos.  Tho  opentions  by  which  wheat  is 
sown,  woedod,  reaped,  stacked,  thrashed,  winnowed,  takra 
to  market,  and  sold,  compose  a  series  of  widely-dtSin<oDt 
gronpa  of  actions  (cwji  consisting  of  many  minor  groupa), 
dividMl  by  dtutimilor  and  variaUo  interrab,  all  oombinod 
to  ocbioTO  a  Kingle  end ;  and  to  adiieTe  it  they  most  be 
adjusted  in  a  particnlar  manner.  The  claboratiiness  of 
these  advanced  corrcspondoncea  in  which  time  past,  timo 
pnsent,  and  time  future  are  alike  involrod,  and  which  havo 
Kunnltaueona  xtbtsaSfi  ta  eandry  plaoas  in  epaoe,  in  an 
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elaborBt«ues9  tneasored  by  the  number  of  past  impresaiona 
compotinik-d  witl^  prcscnb  ones,  And  post  actions  oom- 
ponndod  viUi  prowiit  outxt.  But  tbo  aU>eBaential  thing  is 
tho  cteSnitonns  with  which  the  combination  is  adapted  to 
the  oombtnation  of  external  circtu&stooceB — tbo  goodness 
of  the  oo-ordioiitioit. 


,  f  168.  A  etill  bighoT  speoice  of  oo-onliuation  growiDg 
{mporcoptibly  oab  of  the  Iwt,  and  rugooly  seen  even  ia  the 
illuetrnlions  josb  giron,  involves  not  simply  tbo  noioD  of 
past  with  preaeat  specialitioaj  bat  the  union  of  generalities 
witli  both.  The  perception  reoeiTed  yesterday  when  the 
boromotor  stood  at  "  Fair,"  togetbor  with  thu  pvrc«ption 
rewired  to-dsy,  whuo  it  stands  at  "Change,"  bring  no  oon- 
olusion  nnloss  joined  to  the  generoUiatioa  tbut  a  full  of  the 
mercnrial  colanm  commonly  indicates  rain.  Nay,  before  a 
true  inference  can  bo  drawn  for  to-morrow's  guidance,  these 
data  most  bo  joiuod  with  the  farther  gi-uundisatioa,  that 
only  when  the  air  is  cliargod  with  water  to  a  oortain  degree 
is  ruin  iodicnted  by  a  falling  baromoter.  In  other  oaaoa,  an 
in  that  of  a  pbysioian  prescribing  for  bis  patient,  many 
nmembercd  obserrationa  of  bygone  sympbonts,  many  ob* 
sorrations  of  existing  ones,  and  many  genera]  truths  serving 
to  interpret  the  changes  that  have  taken  place,  ntuat  enter 
into  lluit  diructivo  process  which  temiiutes  in  an  appro- 
priate oourso  of  treatment. 

But  the  most  dorelopod  form  of  oo-ordination  ifl  that 
exhibited  by  qnantitatire  soionce.  In  this,  not  only  must 
speoiaUtios  be  combioed  with  goneroUtHes  afl^r  a  perfectly 
definite  manner;  bat  thero  mnst  bo  perfoct  dofinitencee 
in  each  oonstituont  of  tho  combination.  The  perceptions 
by  which  the  data  aro  obtained  must  have  tlieir  elements  so 
exactly  co-ordinated  as  to  giro  meaanred  rcaults.  Tho  laws 
of  dopondeoce  must  be  so  known  that  they  can  bo  expressed 
nnmerically.  And  tho  proocsa  by  wbiob,  out  of  data  and 
]»wa,  tbo  prevLiioD  ia  finally  evolved,  miist  have  each  step 
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tiuitcd  with  preceding  unci  Ba<xt<e(]ing  8t«p«  in  •  nodo  (hai 
is  quit«  Rpivific.  Aji  miiuinto  of  the  hqrse-power  re<iiured 
to  more  •  g)T«Q  sleam-veBsel  at  a  specified  speed,  inrolvea 
these  general  traths : — that  the  resiBtancQ  encountered  hf 
a  body  moviog  through  fluid  tbtms  as  tlio  square  of  Uw 
velocity;  tlint  tliu  onia  opposed  by  a  voctd  to  tho  wafcor 
▼aries  a«  lltu  Kquuroa  of  its  dimennonii  j  that  the  ton- 
nage varies  as  the  cubes  of  the  dimensions ;  with  sundry 
othen.  Particnkr  foroca,  wcigliU,  spocifio  ^rravitiea, 
longtlis,  breodtliH,  depths,  baro  to  bo  combiot-d  with  tbcw 
gonoral  Iniths,  each  with  cnch ;  and  tho  rcsulu  have  to  bo 
further  combined  after  particular  modes.  If  one  uf  tho 
gcnomlitira  be  appli(^d  to  the  wrong  Bpccinlitics — if  tho 
formnla  for  reHictHtice  Iki  bronght  to  bciu",  not  o»  the  Bgnnat 
representing  sectional  aroa,  bnt  on  those  represeul  itig  ton- 
niig<i — if  tho  data  be  inoxitct,  or  tho  principles  be  mi^uuder- 
etood,  or  tho  calcolation  be  erroneously  performed,  tliat  is 
— if  thoro  be  imp«H«ct  co-ordination  of  tho  various  mental 
acta  involved ;  a  ftdso  conclusion  is  roai^d :  thoro  is  a 
fiuinro  of  cc^ition :  tlio  iittorunl  rcUtiona  are  not  rightly 
iidjuHte<l  to  czlomal  onoa,  as  is  proved  by  tho  rcciult. 

It  will  further  eluddnto  both  this  doctrine  of  co-ordina< 
tton  and  tho  general  doctrine  of  correspondence,  if  we  cou- 
cidor  how,  for  tho  perfect  adjustment  of  inner  to  outer 
rcJataons,  there  must  oxiat  in  tho  6nt,  elcmenta  and  dtanges 
■ymbobzmg  all  the  eBaentml  olemeDts  and  change*  in  the 
laat.  ITndovcIopL-d  lifu  is  led  by  aBsoeiations  among  some 
of  the  snpcrficial  attnbntea  of  thinga.  Duvolopcd  Ul«  is 
led  by  anaociatious  among  ihoao  fuodnmcutal  attribntra  on 
which  the  actiona  of  the  things  depend,  latere  is  no  fo- 
variable  connoxign  between  a  loud  sound  and  an  acfjaoent 
euBmy  i  and  hence,  creatures  in  which  one  of  thifo  aOfTM 
as  an  index  to  the  othor,  aro  often  wrong  in  the  adjufltmenta 
of  their  iuloi-nal  relotiona  to  oxtemal  ones.  Bui  the  con- 
nexion between  linear  dinoBiions  and  solid  oonteuts,  or 
botwts.'n  vulocity  and  momentum,  ta  oonalant,  and  Iherefore 
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ftSbrilii  iiirnlliblo  ^tKlitnce.  Before  tliia  iiifnllible  gnidaneo 
ran  be  had,  howerer,  all  the  eleme&ts  of  tbo  relfttton  must 
bo  known.  Whonevor  a  group  of  ionor  rvlattons,  or  cogni- 
tion, is  coinplct<.-1ir  conformed  to  a  group  of  outer  rolatiooa, 
or  phenomcnoD,  by  n  ntioual  process — wlienever  thete  is 
wliat  we  call  an  tutderttanding  of  tlio  pbcnomenon — the 
i-onipo«itioD  of  the  phenomenon  is,  in  a  bcuec,  pornlluleil 
by  iho  composition  of  the  cognition.  Th«  law  tlutl  the 
momcatam  of  a  moving  body  varies  as  its  velocity  mul- 
tiplied into  its  weight,  canaot  be  known  nntil  thcro  exist 
in  tho  mind  oonccptioua  answering  to  momentum,  velocity, 
and  weight;  it  cannot  bo  known  until  there  cxifit  i&  the 
miud  ideas  of  tamo,  npace,  and  matter,  witlioat  which  velo- 
city and  mouientnm  are  inconccivablo  j  it  uannot  be  known 
nntil  there  arc  processes  of  Uionght  answering  to  thoae 
qonntitativo  oonnvxions  which  "varies  as  "and  "multiplied 
into "  indicate ,  nay,  the  law  cannot  bo  known  until  tliv 
etatoflof  oonsciottsaoss  eymbolis'.in^  time  and  space,  are  bo 
co-ordinated  as  to  ^mbolize  velocity ;  nor  until  the  states 
of  consciousness  symboli^eing  velocity  and  weight  ore  so 
co-ordinated  as  to  symbolise  momoBtam ;  nor  nntil  tltcao 
three  are  again  co-ordinated  according  to  thoiso  taws  of 
relation  implied  by  "  varies  as  "  and  "  multiplied  into." 
That  is,  ovory  nttribute  necessarily  mvolved  in  the  phouo- 
mc-uou  must  have  ita  intomal  representative;  and  the 
several  laws  of  dependence  among  theao  attributes  must  bo 
Dodi  ropmsentod  by  soiue  constant  relation  among  their 
reprcaootativM. 

These  iacta  bring  oat  into  yet  clcaror  light,  tbo  gcoend 
doctrine  variously  prcscat<rd  in  tho  preceding  chnpk-rs.  That 
in  these  highest  manitbstatjons  of  Life  p^)(Iu(:od  by  tho  cul 
turo  of  oivilixation — these  quantitative  previitions  which  im> 
ply  aooh  intense  vital  action  while  tliey  so  greatly  subsorr* 
aolf^preaervation  by  lacilitating  commerce  and  the  aria— 
tliere  should  bo  this  elaborate  and  vomploto  oo-urdinatioa 
L>r  inoor  relations  to  symbotiH)  outer  relaliooij  aorvea  aa  a 
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oing  tratioD  of  the  tmths,  that  Life  is  the  mam- 
ce  ol  a  corrospondenco  between  the  organism  and  its 
lament,  and  that  the  degree  of  Lifo  varies  as  the  degree 
Direspondence.  The  many  proofs  which  hare  been 
1  that  the  lifo  and  the  correspondence  advance  hand  in 

become  doabl/  conclusive  on  finding  that   the   two 

■tetogsllier. 
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CHAPTER  Z. 


THE  INTEGRATION  OF  CORRESPONDEKCiai. 


9  1C9.  Thorc  ia  one  more  point  of  view  from  whicli  the 
pheuouteoa  of  Lifo  moat  bo  coutOEupIuLcd.  We  haw  to 
ooto  bow,  out  of  co'Orcltiuttion,  Uiere  grows  ap  mtegrsiton. 
Compound  impraflsiona,  aa  well  as  Uu)  ooropound  motions 
gaitbd  by  tbem,  oontinoallj^  approach  in  their  qiponiat 
uhanotcn  to  stmplo  improssiona  and  simple  motiout.  Tho 
co>ordinat«d  eIomout«  of  any  stimoluii  or  of  any  act  ever 
tend  towards  anion ;  and  orcDtuuUy  become  disliugaishsblo 
from  one  another  only  bjr  uiul^'sig.  Further,  the  conncxit>n 
bvlwi'vn  slimulus  and  act  also  becomes  constantly  duwxj 
ao  that  ut  lut  tiiay  seem  two  stdea  of  tbo  ewne  ohaogo. 

Only  by  virlno  of  this  law  do  the  higher  kinds  of  oorre- 
qrandeace  beoomo  posnihlo.  In  its  absence,  complex  inu, 
pnwaons  could  not  generate  complex  actions  witJi  tho 
noodful  mpidity ;  nor  would  there  be  time  for  that  immoowi 
nalliplicity  of  adjustments  which  developed  lifo  displays. 
If  the  two  tngauio  chaogos  which  constltuto  Bonsalion  and 
motion,  did  not.  In  superior  iTi-.nhirvv!,  follow  with  greater 
rapidity  than  the  withdrawal  of  a  snail  iuto  tl^  ^ht'll  follows 
the  touch  of  it«  bora,  all  those  correspondeairea  with  the 
enviniiimciit  which  imply  any  quickness  of  adaptation 
would  be  intpracticiiblo.  If  tho  period  ibat  olapwa  between 
the  gaxe  of  •  young  child  at  a  stnuigiT  and  tho  Hi  of  crying 
that  follows  (a  period  during  whiok  tlie  oomponcnt  visual 
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improeeioos  are  being  co-ordinated),  wer«  luibitunlly  jmnl- 
Iclvd  ia  the  perooptioos  of  ndiills — if  oompound  coguttiona 
woro  not  furiiicd,  mid  tho  ivppropriata  opcnUions  produced 
by  ihem,  iu  periods  iaoomptti-ubl;  briefer,  hamaii  lifo  would 
oeaae. 

The  necessity  for  this  progrcssiTO  inU-grtttion  will  be 
most  clearly  understood  if,  regarding  sonwitiona  as  symboU 
and  piTDL'ption  its  the  iotcrprcUkltOD  of  group  of  symboU, 
wu  obscrro  what  takes  pluoo  with  verbal  symbols  and  the 
moanings  they  convey.  Where  intelligonce  is  but  little 
evolved,  a  single  sonsstion,  aa  of  scent,  sorres  tho  organinn 
for  an  index  of  ihci  combinod  attribatos  with  which  mch 
Boont  ia  connected ;  and  eitnilarly,  in  oodovoloped  Ungoaga 
»  nmplo  BOond  ia  used  to  indicAto  a  oomplox  idea.  In 
either  case,  this  system  anawen  very  well  within  niirruw 
limits.  But  a  large  increase  in  the  number  of  correopon- 
donees  reqniros  another  system.  By  scent,  only  eome 
objects  can  be  distinguished :  many  are  scentless.  Simple 
Bounds  and  marks  ani  too  fuw  in  nombor  to  represimt 
any  considcntbtu  variety  of  itlcn«.  Hcnco,  in  cither  caao, 
compound  symbols  mast  bo  used  before  there  can  bo  a 
great  moltiplictttion  of  the  correspondences.  Things  thkt 
are  without  odour,  and  things  that  are  alike  in  odour,  can 
be  divided  into  aub-classes  when  impressions  of  colour  and 
jibe,  OS  well  as  of  scent,  can  bo  apprectatsd.  And  whrrn 
simple  Boimds  are  endlessly  modified  by  ardcoktaona,  and 
simple  signs  are  replaced  by  composite  signs,  it  beoonos 
possiblu  vorbully  to  indicate  an  infinity  of  objects,  acte^ 
qoalitiea,  jeo.  But  on  wlint  condition  only  does  this  mora 
elitborate  Lmgaage  become  serriocable  t  or,  (0  ooufina  the 
Bttcnlion  to  one  division  of  it — ^What  is  required  boforu 
eomposito  written  signs  can  supplant  timpto  written  signs  f 
It  is  required  that  the  constituent  elemetits  of  each  com- 
podte  sign  shall  bo  no  efficitrntly  co-ordinated,  so  npidljr 
Baited  in  tho  act  of  perception,  so  intogratAd,  as  to  beoomo 
pimoticallj  «u.    Und  Iho  lullora  that  make  up  vveiy  won! 
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Brntely  identtiied,  u  the  child  identifies  then  whoo 
learaing  to  read,  tlio  system  would  be  of  little  or  no  use, 
jLhio,  though  it  might  be,  to  exprces  with  precision  all 
verbal  articuUtioM,  it  oould  nflvor  oompoto  with  the  limited 
tyslem  of  simple  aif^ns,  did  it  remaio  thus  enmbroas  is  ita 
appiioAtioa.  Similarly  with  the  primordial  language  of 
peroepttoo.  If  tho  soroml  colours,  sine,  &hapo,  motion, 
direction,  and  distance,  of  on  object,  had  to  bo  sucocssively 
identifii-d  by  the  creature  perceiving  it — if  the  ol>j«;t  had 
to  b4^  iijx-llod  out  in  this  deliberate  faiihioD;  thu  niebhod  of 
reoognition  by  oombiaed  snoaations  would  jHeld  in  ntility  to 
the  method  of  recognition  by  a  single  sensation.  Univenal 
in  its  puwers,  it  would  yot  bo  too  slow  of  nso  to  satisfy 
tho  nquiremonta.  In  both  cusos,  however,  tbo  pro- 
grosaire  integmtton  of  the  oompouoat  com«ponduaoM 
removes  this  difiioulty,  by  practically  rodociDg  the  com- 
potmd  signs  to  simple  ones.  A  word  made  up  of  a  doxea 
letters  oomos  erentnaUy  to  be  recognisod  as  quickly  as 
a  single  lctt«r.  Tbo  host  of  improssious  involved  in  tlie 
preoption  of  a  carriage,  soomingly  tako  no  more  time  to 
receive  and  interpret  than  a  single  aouud  or  taste.  A  ml  thos 
tht-ru  is  immoasarable  gain  in  tho  epecinlity  of  the  coiTe> 
■poodences,  without  loss  in  their  nipidity.  Lt:t  us  glanOD 
at  the  results. 

§  170.  It  is  ueedlesa  to  dwell  on  the  apparent  simul- 
tAnoity  with  which  tho  many  tikuuI  sonsatious  given  ua  by 
on  object,  Bronao  thuxo  ideas  of  tangiblo  extension,  of  n.'fiist> 
nnoo,  of  texture,  with  which  exjicrienoc  has  joined  tlicm : 
tho  entire  group  of  siensationa  and  the  tuferenoes  drawn 
from  them,  seeming  to  constitute  but  a  single  state  of  con- 
Bciousness.  Mor  is  it  requisite  to  do  more  than  indicate  tho 
«xoe«ding  precision  with  which  the  most  complex  assom- 
blagM  of  UieM  symbols  arc  instantly  distinguished  from 
nearly  identical  a«9emblAgca{  as  shown  in  onr  ability  to 
nrCOgDiao  by  a  suigle  look,  a  particuhLr  pomon,  and  oven  htl 
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particalar  mental  stale.  But  to  convey  a  Tirid  idea  of  tha 
maaiuT  in  which  this  intcgrntton  of  corrcspondc-noce  mb- 
Borvt-H  the  pcTiM-ptimix,  it  will  bo  wl-U  to  di.^Hcnl>u  as  vxpcri- 
meot  ehowiiig  iU  oxtraiuo  etrcngth  and  rapidity. 

Wu  jndgo  of  distsncti  by  at  k-ast  three  separate  mdka* 
tioDB.     When  the  observed  object  is  known  to  us,  the  atigl 
it  Bubt«nd«,  or,  rather,  the  space  whiob  its  iinngo  oovcrs  oit^ 
tbe  ruliua,  aids  is  the  estimate.    The  partiouliu-  focal  ac^iuU 
Itienta  which  the  eyes  undergo  to  obtain  distmct  vision,  and 
which  are  accompaaied  by  certain  mnscalar  sensations,  assist. 
And  the  niOBcntar  E«iisatiotis  acoompaDying  due  conTcrgcncie 
of  the  visual  axM,  supply  n  third  evidenoo.     In  ordinate 
visioB  thcHe  iudications  agree.      Bat  by  that  ingcouons  ia>j 
stmmeni  of  Professor  WlieatatoDo's  invention — the  Pseud 
scope — the  last  two  are   made  to   contradict  each  other. 
The  moscnlar  actions  by  which  the  visual  axes  are  adjv 
being  the  more  marked,  and  aocompatued  by  the  stroi 
sensattODS,  give  Um  prepondoratuig  evidence ;  and  the  i 
ia  that  wltDO  looked  at  through  the  Psoudoxcopo,  dodvox^ 
objects  leom  concave  and  ooncuve  objects  seem  convex.    By 
particular  mniuvgemeut,  however^lfaat  is,  by  adding  to 
evidence  from  focal  a^uslmont  some  further  evidenc 
verdict  of  oonsoioosiMes  may  bo  eaddenly '  rcrened. 
after  contemplating  the  inside  of  a  cup  and  wondering  at  its 
apparent  convexity,  the  cap  be  tnmed  tatcTally  little 
lit^o,  M>  that  the  outside  gradually  oomea  into  view  tati 
the  opening  grows  more  elliptical,  there  presently  arrives  a 
time  when  the  perooption  all  at  ones  ohnngea,  and  tho  < 
is  st-en  under  its  ordinary  aspect.    Kow  the  bot  bore  to  b*l 
reniArked  as  so  significant,  is  the  impossibility  of  any  intor- 
nieflintt;  or  hesitating  judgment.     Notwithfttandiog  the  i 
Uict  of  evidence,  there  la,  save  at  the  moment  of  ohaage>^ 
A  definite  perception  cither  of  concavity  or  of  c«aviix)^. 
The  perooption  is  not  incomplete  or  obticarv,  but  perr(<ctljr , 
disliiHsi.    The  propooderating   imprMoiirOna  dragging  with 
them  all   those  other   impresaions    which   they  habitually 
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imply,  prodace  tb«  Bomo  offoci  as  though  UicM  other  im- 
prassions  vrovo  ootunlljr  reodred,  instetui  of  the  opposite 
ones  being  rc4!cit-cil.  llie  co.ordbintod  scosktions  have 
become  so  islt^gi'^t^'d  thut  do  considonblo  port  of  the 
groap  CBD  bo  pTOBCDt  to  conscioamcM  without  the  whole 
gmnp  being  present. 

With  the  executive  prooesseH  aa  vrcU  ae  with  the  diroctire  ' 
processes,  this  tntegnttioa  takes  plaoe.  A  long-employed  ■ 
cnmbination  of  mnscDlar  actions  is  Kt  lost  almost  andeoom-  ' 
poHnblo.  The  tricks  of  walk,  of  attiMtdo,  of  manua]  actioD, 
which  ohildroa  acquire,  and  of  which  it  is  bo  diffiimlt  to 
break  them,  famish  esamplcs.  We  have  another  example 
in  stammering,  which,  commencing  as  it  on«a  does  with 
intitatJoQ,  bocomee,  when  once  establitthod,  nest  to  incor- 
nble.  So,  Coo,  i«  it  with  pcouliaritics  of  handwriting.  The 
motions  of  tbo  fingcn  lutriiig  by  years  of  practioo  been  oo> 
ordiaat«d  in  a  portjoalnr  mannvr,  cannot  be  otherwise  co- 
ordinated without  a  degree  of  labour  to  which  fow  are  iKjaal. 
Tboagh,  by  moving  them  slowly  and  with  atfuniion,  thu 
fingers  mny  bo  mado  to  produce  diScruntly-fonavd  hiltera ; 
yet,  on  th«  attention  being  relaxed  and  the  usual  speed 
resumed,  the  li.>ttcr*  rc-ncqoira  thoir  old  chnracters.  Stmi- 
lariy  in  all  bondicrafta,  chains  of  perpetually-repeated  mns- 
colar  actions,  however  complex,  erentually  approximate  in 
r^>idi^  and  ease  to  simple  motions;  and,  at  the  same  time, 
cesffO  to  be  capable  of  modittcd  adjustment — tend  more  and 
more  to  produce  one  another  automatically— grow  in-iepA- 
rable — become  integrated. 

Similar  integrations  go  on  between  cognitions  and  the 
operations  guided  by  them.  In  the  child  learning  to  walk, 
or  to  lay  hold  of  a  neighbouring  objeot,  or  to  pronounce  a 
word,  there  is  a  dclibemte  and  coummoiis  modification  of  the 
motions  in  obedience  to  the  sensations.  But  in  aAor-ycora 
the  various  muN:ular  a<)JQslment8  by  which,  from  minute  to 
minate,  the  intcntiona  arv  fulltlli-d,  follow  the  will  instento* 
neoualy  and  without   oversight  of  the    intellect.      While 
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absorbed  in  gosxipi  Ui«  itoiimittrRos  makes  stitch  after  atitob 
by  a  coK>rdmatioii  of  sonsationa  and  actions  tbat  has  bi.'como 
Dvxt  to  instinctive.  AYlion  di'op  in  ilioaght — "abBCUt  iu 
mint],"  n^  the  ptiraso  i^ — Ihc  occurrence  of  pArticulor  pvr- 
ceplions  will  oAen  be  onooDBcionsl^r  followed  by  the  aclious 
ftppropriate  to  thum :  iwntotimcs  with  ladicroos  cffMii,  Tho 
itsrt  on  ODtf  side  ona-iod  by  a  loud  noiao  oloso  at  lumd,  or 
tho  tlirowing  oat  of  tbo  arms  to  regain  the  balanoo  iJUrr 
baring;  slipped,  nliowa  us  hov  directive  and  execntivo  pn>> 
cesses,  oi-i^inally  qmbe  distinct,  como  to  bo  so  united  itiat 
one  fotloA-s  thu  other  not  only  inxtuntly  and  without  voli> 
tion,  but  oflvn  without  tho  possJbihty  of  preivution.  Erea 
where  tho  improssiouH  and  motions  aro  both  vxtrt'On^ly  roin- 
plox,  the  law  niay  b«  traced ;  witnvss  tho  ft.-al«  of  n  sliilful 
billiurd-pUyer.  In  one  of  his  strokes  we  sco  Uic  n.-lative 
positions  of  the  three  balls  to  ono  another,  to  the  cushions, 
'  and  to  tlie  pockets,  all  unitod  into  a  complex  visuiU  inipros* 
aioD  (x>>ordiaatcd  with  the  greatest  nicoty ;  we  see  tho  direc- 
tion of  the  cuo,  its  adjostmunt  to  tho  ball,  the  strengtli  of 
its  irapact.,  and  tho  quality  of  its  impact,  all  aocurot«1y  uodi- 
fied  to  suit  the  roqaircmeuts ;  and  wu  boo  that  by  long  hubii 
tho  componnd  impression  hn.s  been  so  onited  with  tlto  ooow 
pound  octiuti,  tlwt  the  one  follows  tho  other  almost  ndobs- 
aically.  No  reasoning  or  calcolation  is  required ;  or,  indood, 
is  permissible.  For  it  is  notorious  that  in  games  of  skill, 
any  Icagthont^d  consideration  or  active  interference  on  the 
part  of  tho  higher  faculties,  almost  inevitably  causes  • 
failure.  The  direct  guidance  that  has  been  ostabUsbltd 
between  the  constituent  scasatioas  and  coustitomib  jnotioas, 
must  be  allowed  free  pby;  and  auocen  becomes  sure  in 
proportion  as,  by  constant  co<4rdination,  the  oombinad 
changes  become  practically  oud  chan{>c. 

In  all  which  wo  may  perceive  how  that  aotomatio  ohn- 
raoter  shown  in  the  simple  eun-L-jtponde&cas  of  infurioi 
creatnroa,  is  gradually  assumed  by  more  oomphui  oorrw 
spoudenoea — bow  that  inltgratiun  which    the    roflnx   and 
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pDroIy  icuflinctire  coircepondeoces  perro«tIy  exomjilifj,  ii 
partially  exemplified  by  all  higlier  correapoadenooa. 

$  171.  Not  only  to  the  cODstiUt«iit«  of  imm<!diiito  poroo|^ 
tioD,  to  the  clemoota  of  composite  motioD,  and  to  tliQ  com- 
bioation  of  tlie  two,  docs  this  law  apply ;  it  applies  aUo  bo 
the  liiglieat  prooeaaes  of  cogDitioii.  Tho  most  advanced 
Conceptions  of  sdonce  display  it  eqnolly  with  tlio  auhievo- 
maoUi  of  tnoniptikUiry  ukill.  For  making  a  {{oucralizatioa 
is,  in  reality,  iategraling.  the  ritrioua  aopiinuo  oogaitiomi 
which  tlie  genemlixatioo  indiidi» — uniting  thi-m  into  a 
Biuglo  cognition.  After  tliere  hiu  bi^u  a  mcntnl  nccauin- 
latioa  of  lacts  presenting  a  certuiu  oominuuity  uf  untont 
(rvmembcred  Srat  as  utolatod  facta  and  after  further  ex|>o- 
rii-no»  coUignU-d  an  facta  Imring  some  reavmblanoe),  there 
Hiiililtinly,  ou  the  occurrunco  pcrliaps  of  some  typical  oxnmplu^ 
ari*M  a  cognition  of  tltu  n<Utien  of  co-oxisleu<;o  or  acqnonco 
common  to  tlie  whole  group :  the  partionlur  factx,  buToro 
loosoly  aggregated,  all  at  ouc«  crystalliite  into  a  gcuonil  fuel 
— are  integrated.  The  mode  in  which  tlita  result 

ia  brought  abont,  is  the  some  in  these  highoet  cases  na  in 
tbo  lowest  cases,  -Contiaaoun  repi'tition  of  ezpcriuncM  in 
which  any  two  sensations  aro  always  joined,  any  two  mus- 
cular contmctiona  constantly  porfunnod  togetlwr,  or  any 
perception  uniformly  followed  by  a  special  motion,  results  j 
in  the  greater  or  lees  inteigration  of  the  component  changes ;  ■ 
and,  similarly,  coniinnous  rupetition  of  thoao  moro  complex  » 
cxpurioDCCS  whi<Ji,  though  Kiip<Trticinlly  unlike,  one  and  oil 
preoent  the  suno  iUndamontal  relation  of  oo-exiatence  or 
sequence,  ultimately  estabUahes  a  anion  in  (hougbt  between 
tho  elements  of  this  relation,  and  atiU-multiptying  (expe- 
riences go  on  oonsolidating  the  onion.  It  will  bo 
obvious  without  details,  that  the  same  thing  holds  respect- 
ing the  generalization  of  gonernliutioos.  The  integration 
of  oorreepondences  b  traceable  ttom  tlie  simplest  np  to  the 
most  olabonrfe  of  the  intellectoal  processes.     And  in  the 
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last,  US  in  the  first,  tite  effect  is  to  simplify  the  directive  md 
uxocutiro  actions,  and  so  to  moke  practicable  those  adjiut- 
tuoBts  that  would  vUo  fnil  from  tho  too  slow  sncoCMioa  of 
tho  procosaea  tliey  involved.  For  m  tho  porooptioa  of  ft 
complex  object  would  commonly  bo  Qselesa  if  the  per- 
dpient  bad  to  spull  out  the  oonstituont  aensatioDs;  so,  aay 
■orit.-8  of  oompouud  oxporioacos  which,  embodied  in  »  gooo- 
ralimtJOD,  affurd  nluablu  giiiilnDCO,  would  bo  of  little  or  no 
service  if  evor;  member  of  the  serieia  bad  to  bo  sopnrotoly 
recotteotod  before  tl>e  guiding^  cognittoa  ooold  be  formed. 


§  172.  This  gmdmU  nntoa  of  the  oloments  of  ony  iutorul 
cboBgo  by  which  the  orgnni.ttn  adnpts  ita  acts  to  an  cxtcr 
co-cxUtencc  or  sequence,  haa  been,  in  ootnmoo  with  previoD 
tmits  of  advancing  corrospondenco,  abondnntly  displayed  in 
the  coorso  of  humaa  OTolntioo.  Progrcaa  in  intcgratioQ  haa- 
boon  a  necossary  occompnnimcQt  of  progress  in  spocialit 
nnd  comptuxily,  sinoo  without  it  highly  special  and  complex 
correspondences  cannot  bo  ochiercd ;  and  hcnoo  in  propor> 
tion  Ds  oinlttatioo  baa  displayed  tho  lasi  it  most  have  dis- 
played tho  fint.  The  one  having  been  illustrated  in  detiul 
it  is  therefore  needless  to  illnstrato  iho  other.  Similarly;^ 
gtiMUir  length  and  degree  of  Life,  inrolvod  as  they  aro  bj 
greator  complexity  and  speciality  of  oorrORpondeiico,  haval 
■ooompanted  that  ffreatcr  integration  which  has  rendered 
ihose  KflsibU. 
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{  173.  Thus  lb«B  wo  find  illustrnted  m  all  ways  the  troth 
eavodatecl  at  the  onteot,  that  the  ooiiQOxions  among  rital 
ictions  directly  or  indirectly  correspond  with  the  cod- 
□exions  among  actions  in  the  environment.  That  moLhod 
by  which  we  eouglit  oat  the  fundamcutal  fiu^  on  which  to 
boso  a  Syiilhutio  Psychology,  is  jnoUfivd  by  it«  r«stilta.  On 
comporiti);  the  phi'numoo*  of  meaUU  life  with  the  most 
nearly  aUied  phenomena — those  of  bodily  Ufe — and  inquir- 
ing what  is  oommoo  to  both  groups,  a  goncraliiatiou  vrut 
disclosed  which  prorea  on  examination  to  uxprcM  the  eaoen- 
tjal  character  of  all  mental  actions.  Bugardod  nodcr  every 
variety  of  aspect,  intolligeoco  la  found  to  constat  in  the 
establiahmout  of  oorruspoodenoea  between  relations  in  tlio 
organism  and  relations  in  the  enrironment ;  and  the  entiru 
domlopment  of  iutelligenoe  may  be  formnlaUid  aa  the  piv- 
grass  of  tach  CDrrospondeaccs  in  Space,  in  Time,  Ln  iSpocJ. 
lUity,  in  Generality,  in  Complexity. 

As  hintod  more  than  ooco,  these  sororol  modes  m  which 
the  adrance  of  the  corrcapondeneo  displays  itself,  are  bnt 
so  unoy  diBereat  aspects  of  one  mode.  The  rnst  amy  of 
phenomena  which,  for  conrcnienoo'  sake,  wa  have  con- 
(tidored  aud«:r  distioct  heads,  form  in  reaUty  one  genunil, 
coattnnoos,  and  inseparable  erolation.  By  going  on  aimul> 
taucooaly,  tho  Tohoos  orders  of  progress  described  hare 
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rendered  one  anotber  possible.  Every  kind  of  ndraace  hoa 
opened  (bo  vay  for  advancea  of  other  kiud^;  nnd  tbeao 
again  bare  reacted  in  like  cumner.  All  bave  been  fbr- 
tliorcd  by  each;  and  each  has  been  furthered  by  aU.  Nut 
only  is  cxbcniiion  of  the  oorrespondencb  in  Time,  at  flrxt 
rendered  possible  only  by  its  <-xt«08ioa  in  Space ;  but  ulli* 
DUitely,  as  in  the  researohes  of  astronomora,  the  gnrnteat 
extension  of  the  cotreapondence  in  Space  is  aohieved 
tbrongh  it«  extension  in  Time.  Not  only  dooa  progress  of 
Uio  correspondence  in  Time  itnd  Sp«co  involve  increaao  in 
itM  specialtly ;  but,  evetituiilly,  ihtX  irameiiM  )ner««8«  in 
siHtciality  implied  by  the  iiinking  of  telescopes  and  chrono- 
metera,  gives  a  ii«>w  progrcsa  lo  tho  correspondence  in  Time 
and  Space.  On  tbv  onv  luiud,  such  greater  complexity  of 
tJio  correspondeneo  w  is  abown  by  discriminnting  between 
objeolA  which  liavc  many  aUributcs  in  common,  atnoonts  to 
advnnco  in  its  speciality ;  and,  on  the  oihet  bond,  ndvsuoe 
in  speciality  is  that  withont  which  greater  complexity  o< 
oorreflpondenco  cannot  be  n-achcd.  While,  by  tho  corre- 
Bpondcnco  to  higher  gcucntliticfl,  tho  way  is  opened  for 
noro  complex  and  more  spceial  correspondences}  it  is  by 
ncciiRiuUtcd  cxperioncvs  of  such  more  complex  and  mom 
Bpeciiil  eoTTes|iondcnces  tbnt  the  oonrospoadi-nee  to  still 
higher  generalities  is  made  possible.  At  both 

extremes  of  tlie  ovx)lation  this  eougetuug  among  (ho  vanovs 
orders  of  correspondence  is  cWrly  traceaMt-j  but  the 
fitrtber  the  dorolopmcnt  advances  the  more  iutimato  docs 
the  eemmumt  bocomo.  ■  If  wo  consider  the  rosoUa  of  im- 
proved vision  in  some  inferior  species,  wo  see  tbst  besides 
bringing  within  view  a  wider  region,  and  so  extending  tlia 
oonrcspondonco  in  Space,  and  besides  giving  enrlier  notioo 
of  l^iproaobtng  prey  or  onomies,  and  so  extending  theoorro* 
spondonoe  in  Time ;  it  brings  a  greater  power  of  discrimins* 
ting  among  near  objects,  and  so  initiates  oorrmpondenoos 
of  higher  eprcioUty.  Similai-ly,  on  observing  wbst  takes 
phw.'e  in  the  man  of  science  wbo  lu^nsts  »  farther  inner 


{ 


THI  COaSKSPOMDEHCKS  IH  mXIR  TOTIUTT. 


867 


rclntion  to  mcdo  rartbor  outer  mlntioQ— 407-  Iho  rolalion 
l)rtwc«n  an  electric  ciiTTi-nt  and  tko  ma^otizalion  of  iron 
—we  see  thai  whlto  tlto  discov(>r/  is  an  advanoe  in  upect- 
ality  of  corre«poQdi?QCo,  it  immedtateljr  loads  to  a  mrioty 
of  ndvanees  in  all  orders  of  correspondences.  It  tnalees 
posaiblc  gvni'rnlittoa  and  »pccialitk<8  of  coirc-spondcnce  to 
the  phooomena  of  t«iTC«trinl  tnagnolism.  Tbroagh  tho 
galvBBonieter  it  leoda  to  adjuatments,  both  general  and 
special,  betn-een  iDncr  relations  and  the  oater  relationn 
sabsisting  among  ckctrical  pheDOEBona  of  various  orders. 
In  tho  s»TD0  way  it  does  the  same  thing  in  rospcct  to  an 
immense  range  of  cliomical  pheiiomf-ua.  And  it  oimilnrly 
brings  within  retuiii  a  rast  series  of  thermal  plicnunu'iiii. 
Through  tlio  agency  of  the  electric  t«I«graph  which  lias 
also  grown  oat  of  it,  it  makes  possible  hosts  of  special 
corroapondonocs  between  mon'a  actions  and  tho  changes 
occurring  at  rOmoto  point*  on  tho  Earth's  sor&rce;  it 
enables  sstronoiaers  to  a»M;'rtRin  the  relative  longitudes  of 
obserralorios  with  tho  groaU'st  nicety ;  nud  by  supplying 
them  wiUi  an  improrod  moaas  of  registering  mt-ridionul 
Lransiti*,  it  givos  bettor  data  for  calculating  tbo  distance* 
and  motions  of  tho  stars,  for  determining  the  stractore  of 
our  Siderool  System,  for  asoertaining  the  motion  of  the  Sun 
through  apaco.  In  eneh  among  other  ways  has  this  one 
adranco  fitcilitnted  olhvr  advance*  of  all  orders  and  in  all 
directions ;  and,  in  a  groat«r  or  loss  dogroo,  the  like  happens 
from  erery  advance. 

Bo  that  from  tho  lowest  to  the  highest  fonns  of  life,  tho 
increasing  sdjostment  of  inner  to  oater  relations  is  one 
indirisiblu  progrcwrion.  Just  as  ont  of  the  hoifiogonooas 
tissue  with  which  every  organism  commrnces,  thoro  ariM:« 
by  oontinaons  difTercntiution  and  integration,  a  congeries  of 
organs  performing  aeparnte  functions  but  remaining  mntU' 
ally  dependent^  or  rather  growing  more  matually  d»i>endent  j 
BO,  the  correspondonco  between  tho  actions  going  on  inside 
of  tbo  organism  and  those  going  on  outside  of  itj  beginning 
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witli  »omo  flimplo  boiflo^^QOons  corrc'Spontlimce,  gndnnllr 
bccomca  (]iftcr(iiti»tcj  into  variouH  orders  of  <iorres|)(iii- 
(IimcCA,  whicii,  though  constantljr  moro  and  man  sab- 
divided,  maintnin  a  reciprocity  of  aid  tltat  grows  eror 
grcat(>r.  Tbose  two  progresAionn  nro  in  trtitb  juata  ot  tlU) 
eamo  progreesioa.  WtUioat  dwolliog  ou  the  fiict  tlint  tb« 
priniordinl  tisauo  displaja  the  seTenl  foruH  of  irritability  iu 
wliiclt  the  Muses  originnto,  and  that  tbo  orgnDS  of  imiusc, 
like  all  otliGr  organs,  arise  by  dLSerentiation  of  Utii  primor* 
dial  tiiL4U&— wiUiont  dwelling  on  the  fnol  that  the  unpre»> 
sioDS  recoired  by  theso  senses  form  the  raw  materials  of 
tat«lligoD(!o,  which  arises  by  combination  of  them  and  niiist 
tborcroro  conform  to  their  law  of  development — without 
dwelling  on  tlw  fact  that  intelligence  advaaces  pan*  ptuau 
with  thendvaooe  of  tho  uenroas  syRtera,  and  that  the  nervous 
system  him  the  nme  law  of  dereloptDont  u  the  other  «y>- 
toma — without  dwcUiog  oo  those  laots,  it  ii  saffioieBlly 
manifest  that  aa  the  progreaa  of  organ  iuition  and  the  pro- 
greas  of  oorreepoodenoe  between  tho  org&niun  and  its  euvi- 
ronmenty  are  bat  different  onpoctii  of  iho  evolntion  of  Lifu  io 
geneml,  they  cannot  foil  to  harmonize.  In  this  orguusalioo 
of  experioncoa  which  ooustitatea  evolving  Intelligonoe,  there 
tooil  be  that  some  continuity,  that  aame  sttb^vision  of 
fonctioo,  that  eoue  mutnal  dopondcnoo,  and  that  same  ever- 
adraooijig  tontauva,  which  chorueteriM  the  phyxical  orgo- 
nJMliiMii 


}  174.  That  Xntelligenoe  has  neither  dtatinct  gmdee  nor 
in  t.-ousUlaU.-d  of  faculties  that  aro  truly  indcpt'itdeut,  but 
that  ita  highest  manifrntations  are  tlio  olTocts  of  a  complica- 
tioo  that  has  arieea  by  insensible  steps  out  of  the  aimploat 
etcntente,  is  a  oonoloaion  equally  thrust  upon  us  when  we 
torn  from  the  characteristics  of  the  organism  to  tbo  chaTsc> 
terifltica  of  tho  onvii-onment.  Krcry  act  of  Intelligence 
being,  in  vesenco,  an  odjuHtinunt  of  inuer  to  outer  relations, 
U  teeolts  that  as,  in  the  ikIvoocb  of  this  odjnsttaeat,  the 
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•Dter  relatioiu  inctctute  in  anmber,  in  complosily,  {d  hcto- 
rogeoeity,  by  degrees  tliat  eaniiot  be  marked,  tliere  cau  be 
no  procase  detnarkations  beiwpi<D  tho  saocPSsiTO  phases  of 
IntuUigonco.  Tho  space  throngh  which  tho  comspondcDOO 
gndnnlly  extends,  hua  no  defiuiU)  boundary  up  to  which  m 
cerl«in  orUct  of  mind  ia  co>iipet«ut  but  boyond  which 
another  order  ia  repaired.  No  exact  leogih  of  timu  can  be 
uomod  as  tho  gnwt<>ct  to  which  tho  actions  can  be  ndjuxtod 
by  ono  KDpposed  apccics  of  guiding  principkr.  Ainouf;  l)m 
specialities  of  external  phenomena  it  ia  impositiblu  to  &c  on 
that  which  can  be  readied,  bnt  not  passed,  by  a  particular 
dfoomination  of  mental  endowment.  Environing  object* 
fend  enrirontng  iwlions  passing  na  ihcy  do  into  higher  and 
higher  complexities  by  gradations  that  are  inaeuaible,  it  is 
impossiblo  to  draw  among  them  a  tine  up  to  which  some 
alleged  kind  of  intvUuctunJ  process  may  go  but  bi^yuud 
wbidi  it  cannot  go. 

Evidently  thou,  the  cUssificatioDs  current  in  oor  pbiloeo* 
phies  of  tho  Mind  caa  ho  bnt  superficially  true.  lustiuotj 
B««SOD,  Pvrcoption,  Conception,  Memory,  Imagination, 
WtU,  Sic,  mast  bo  cither  convcntioual  groupiuga  of  tho 
correspondimoea,  or  dirisioua  among  the  opotaltons  which 
are  instrumental  in  effecting  the  correspoodcncos.  nowwi'T 
widely  contrasted  they  may  soom,  these  various  modes  of 
IiiLvlligoQCO  caaoot  bo  anything  uIhu  tlum  eithur  particulnr 
ways  in  which  the  o^ustmcut  of  iuoer  to  outer  n.-latioua  ia 
■ohiovcd,  or  particular  parts  of  th«  process  of  adjustment. 

'llmt  there  are  distinctions  among  tho  groups  of  pheno- 
mena thus  named  is  doubtless  true.  But,  when  oonsidt-rcd 
ill  their  essontiaU,  it  bocomoa  manifest  that  some  of  thcu 
inor:go  into  one  another  as  branches  into  a  trunk,  and  that 
tlie  rest  are  but  the  dilEvrcnt  constituents  of  which  somo 
branoli  is  m4ido  op, 

}  175.  Here  a  new  region  of  inquiry  opens  before  us. 
Having   found   that    all    the    pbenoinena    uf   Psychology 
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ooiDO  vithii)  tiiia  formula  irliioh  matea  Uwm  with  iLoae  of 
Physiology,  iro  bavv  now  to  Me  what  dtttiDgtiinhi-s  (h«  otM 
group  fh>m  the  other.  We  decided  that  we  Bbonld  "  best 
fulfil  the  re^inirementa  ordoar  cxpoailioQ  by  first  oxhibttiag 
menial  eroIntioD  as  it  may  W  most  generally  oonootnd* 
and  snbsoqooatly  epectullung  tho  coiic>eption "  (f  130). 
One  of  tbMO  sUipit  boa  been  takon  in  tho  preoodiog  chapters, 
whk-b  haro  prowntcd  paycbologiad  tontha  oodor  tbeir 
broadnt  aMpeoC  as  biological  truths.  It  niDniuit  to  take 
tbo  olticr  stop  by  pi^senting  peychological  truths  nadsr 
their  diflL'rciitial  aspect. 

¥or,  at  was  pointed  oat  in  ^§  M,  Hb,  thoogb  objeothro 
Psycholoffy,  as  doiJing  with  a  certain  onltr  of  vital 
activiticii,  comes  within  Biology  oonsiderctd  ax  the  entire 
ecionco  of  Life,  it  nerertbeless  constitntes  a  sab-wieoco 
clearly  nmrkctl  off  from  the  rest ;  just  in  the  same  way  that 
Chemistry,  although  a  port  of  tbo  general  science  of  Mole- 
ualar  Physics,  is  rightly  erected  into  a  sepsmte  aub-eoieaoo, 
becaoso  it  dt-als  with  tho  ro-diatributtons  of  heterogoneona 
molecnlos  instead  of  tho  rc-dialributions  of  bomogesboiu 
moloculoa. 

That  which  dUtingQi-ihcB  the  science  of  pnychioal  lifb 
from  the  science  of  pbynical  Ufo,  we  found  (o  be  (he  diiitinei 
cognizance  which  it  takes  of  phraomena  oateide  the  organ- 
ism as  well  as  of  phenomeiia  inside  tho  orgnntsm.  We  saw 
that,  passing  boyond  the  qoestioa  with  which  Physics  doahi 
— ^^^lat  is  tho  connexion  between  two  phenomena  A  and  B 
in  the  environment  f  and  passing  beyond  the  question  with 
which  Physiology  deal»->What  is  tJio  oonncucion  between 
two  changes  a  and  b  in  the  orgimimn  1  tbo  qacstion  with 
which  P*ycl>oIogy  dealt  is — What  is  tho  connexion  betwrpn 
these  two  connexions  J  llow  is  the  relation  a  to  6  in  tbo 
orgnnuim  adjusted  to  Lbo  relation  A  to  B  in  tho  enTironment  t 
While  admitting,  or  rather  asserting,  that  Biology  at  large 
tacitly  recognises  phenomena  in  tho  environment  as  iniplimi 
by  phenomena  in  the   organism,   I   noiulcd  out  that  the 
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neognitioD  is  bat  tncit,  and  that  the  grvai  mass  of  biological 
inquiries  are  carried  on  without  refcrcnoo  to  it  j  whereaa  in 
Fsjohology  thu  recognition  of  environing  actions  and  rdtt- 
tions  ii  avowed  and  aU-essvntial — is  repeated  from  montcnt 
to  moment — ia  a  neocwary  oomponcut  of  ov<!*y  pKiposilion. 
11)0  dlstincliun  tlim  dnvn  in  the  moat  gnneral  vray,  has 
ntcontly  bocn  illuittratcd  ia  various  special  wa/s.  Forwbile, 
that  we  might  obtain  th«  moet  compi\-hiins!ve  conception  of 
pBjrcbologioal  phouomona,  we  returned  to  the  most  general 
point  of  viow,  and  hare  tbroaghont  ths  foregoing  ohapCvn 
lookod  at  them  eimpty  as  vital  {^enomena  coming  within 
the  definition  of  Life  as  a  wLoIe;  wo  hsTO  mot  with  abun- 
dant proof  that  the  truths  of  I'sycholo^  diSbr  &om  tlte  truthj 
of  rhysiuloi^  by  taking  fur  thoir  »ubjcct-matti*r  neither  thu 
Tx:Iation»  of  inner  actei  uur  the  relations  of  out«r  nets,  but  tho 
adju.'tlmeuts  of  the  inner  to  the  outer.  On  glancing  back 
over  these  chapters  it  will  bo  found  tliat  in  the  first  two  of 
them,  treating  of  purely  physical  life  as  exemplified  in 
plants  and  in  animals  of  tho  wry  lowest  typos,  the  environ- 
uuint  wus  recoguiiccd  m  the  smotlest  possible  degree :  Only 
that  part  of  it  which  touched  tho  organism  had  to  be  Uiketi 
into  account.  But  tbo  moment  we  rose  to  a  type  of 
creature  which  adjusts  corttun  organic  relations  to  rela- 
tiona  of  which  both  terma  are  not  prraentcd  (o  its  sarliMXi, 
we  passed  into  odjustmcnts  of  the  psychological  ordor. 
As  soon  as  there  oxi»t«  m  rudimontary  oye  capable  of  ro- 
ceivjng  an  impression  irom  a  moving  object  about  to  strike 
tJio  organism,  and  so  rendering  it  possible  for  tho  organism 
to  miiko  some  adapt«d  uioveiucnt,  there  is  shown  the  dawn 
of  actions  we  diatingui^b  as  intelligent.  As  soon  as  the 
organism,  feebly  sensitive  to  a  jar  or  vibration  propagated 
tliruugb  its  medium,  contruota  itself  so  aa  to  bo  in  lua 
danger  from  the  adjacent  suuroe  of  disturbance,  we  perceive 
a  nascent  form  of  the  life  cla&sed  as  piiychical.  That  ia  to 
.mj,  whcDOver  tho  correspondences  exhibit  some  extension 
in  Space  or  in  I'ime,  aomo  incrooso  of  Speciality  or  Com- 
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plcxitj,  we  find  wo  huvu  croHsed  ibe  boosdai^  botwcea 
phyaicul  lifo  taA  psycliical  life.  la  so  far  an  it  ilunis  at  all 
wtlb  tlio  a<lji>stinoiiM  of  ioaer  sctiona  to  outer  acttaoB, 
Phjrsiology  lituita  itself  to  tbo  few  in  which  tbo  ootcr 
autioiui  are  those  of  agonU  in  ncttutl  coatact  with  th«  or- 
g&ni.iDi — food,  aerated  niodiDin,  and  things  which  produce 
certutn  effects  by  touch  («»  iasecUi  which  fortilizo  fluwera) ; 
thus  leaving  to  P^oholog;  all  other  odjustniunta  of  inner 
to  ontCT  actions.  So  that,  prnctically,  the  sphem  of  the 
two  aro  as  olcariy  divided  aa  the  organiau  is  dividod  from 
il£  onvirooment  by  its  limiting  membrane. 


§  176.  Quito  i^urt,  howercr,  from  tho  consideratitma  tliiiB 
recalled  and  onlbrced,  we  see  h«ro  the  nc«d  for  a  more 
spucilic  and  definite  interpretatioo  of  that  monttd  orolution 
which  tho  preocdiug  chapters  exhibit  in  it«  fundamental 
form.  The  preMnt«tioB  of  Intelligence  as  an  adjustment 
of  inner  to  ontor  ri^ious  that  gradually  extends  in  8paoe 
and  Time,  that  becomes  iocrcaiingly  speoia]  and  complex 
and  that  has  ila  elementa  ever  more  precisely  co-ordinated 
and  more  completely  integrated,  leaves  us  with  a  ooa* 
cvptdoo  which  obviously  requires  further  devclopmcaC, 
The  varioas  dogrcvs  and  modes  of  Intelligence  known  aa 
Instinct,  UcmoTj-,  Benson,  Emotion,  Will,  and  the  rest, 
mosb  be  tiaualated  in  terms  of  this  oouception.  If,  as  above 
■lloged,  the  several  grades  of  Mind  and  its  component 
faculties,  aro  phases  of  tho  correspondence  and  fitotors  in 
tbo  corrc«pofldonoo,  they  gmi  be  iutcrpretod  aa  such;  and 
to  complete  tho  aT:gnmeat  it  is  needful  that  they  should  be 
so  interpreted. 

Wo  have  now,  then,  to  mttvr  upon  another  department  of 
onr  subject.  Closing  hero  the  Goueral  Synthesis,  and  cat* 
rying  with  as  tho  Aindamentol  truth  vvolvod  by  it,  it  remains 
to  found  upon  that  fundamental  truth  a  Special  Synthesis. 


I 


PART  lY. 


SPECIAL    SYNTHESIS. 


I 


CHAPTER  T. 

THK  5ATURE  OF   IKTKLLIOKNCE.* 

^  1 77.  'Ilie  tiv<j  ffroat  claasc«  of  vital  actions  oalkil  Pbyrfo- 
lof^  Mid  Psychology  are  bro«dIy  distiDgaialiv<l  in  tbia,  thaft 
whilo  iho  ono  inuladfs  both  trimallnaroim  and  sucoessirft 
changes  the  other  includes  saccessire  changes  oaly.  lliv 
phenomena  forming  the  subject-matter  of  Physiology  prMoat 
thsmsolvw  M  »n  immense  nomber  of  dilTcrciit  ECrim  bound 
oj)  together.  Tho«o  forming  the  sabjoct-inatter  of  Psycho- 
logy present  themsoWos  u  but  a  ningle  series.  A  glance  at 
the  many  continuons  actions  constituting  tho  life  of  tho  body 
at  large,  shows  tlutt  thoy  are  synchrouous — that  digeation, 
circulation,  respiration,  vxcretion,  Moretion,  Ac.,  in  all  their 
many  Bub-difisioos,  are  going  on  at  one  timo  in  mutual  d«- 
pendonco.  And  tho  bncfest  introepoctton  mak<>»  it  clear  that 
tbe  actions  constitatiug  thoogbt  occur,  not  together,  but  one 
af^er  uiothor. 

Ho  impaxHabU)  cbasm  betitoen  them  ta  tbna  constituted 
liowevDr.  Bran  wer«  the  highest  psychical  life  abaotuUrly 
diKtingniahcd  from  phyflical  life  in  the  way  alU-god,  which  we 

•  Tlila  eli*pl*r  smI  atl  iU  iDKMMn  MmpMriac  Part  IV..  mMla  In  wb- 
Mama  th*  mom  m  in  tie  origin*!  edkioa  Th*  omwraiM  ehusa  of 
wpwuiii,  MaJMluM  (•!  >Bpet<lu««»  [WW pi.  anil  ocoMwutl  aridilMa*  *t 
nphaatary  MBtaimca,  liav*  bora  inct  only  u  comIoo*  tn  Dm  douCT  pm> 
•Mrtatiaa  of  Uw  iloMvinca  nC  Inrth— the  di«triD«a  tb«nMlrM  bdMS  ■» 
Abufcd.     I  iWKtUiU  for  a  raMon  mOdMitlj  iadioaUd  lu  iha  pralaiA 
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■Iiikll  prmoDtl/  «<!0  loatton  to  doabl.  it  would  stfll  be  troe 
that  ])syohicnt  life  in  its  loirm'  pbawa  w  not  tlimi  iliii- 
tinjfaialied :  tbe  dislinction  arises  only  in  tUo  irourso  of  rilnl 
pragTMstoa.  That  groduul  ditTuruutiftlion  ucd  integration, 
seen  alike  in  the  evolution  of  orgnuic  atruotures  «ad  in  tits 
evolution  of  tlie  correspondenoc  between  tboir  ocliotia  and 
BctioDS  in  tho  environinunt,  is  also  scon  in  tUo  scpnmtioQ  of 
tills  cornvpoadonov  into  its  two  gmat  order*.  Wbilo  tbrough 
it  have  reaultod  the  rarioua  aubordinata  diviniouo  of  tbo 
correepondeoco,  tbrough  it  aUo  has  reaalted  this  funda- 
mratal  division.     Wo  will  look  at  a  few  of  the  fikoti. 

PasMiiig  over  the  smiill  animaU  moved  by  cilia,  in  n-liiub 
tlie  independence  of  iho  many  irritations  and  motions  simuU 
ttuiiionsly  going  on  is  monifoat — pacing  oror  tliv  ZoopliytM, 
iu  which  moderate  local  stiinulationa  produce  local  oontrac- 
tiona  without  aSecting  the  orgaai^m  u  a  whole— passing 
over  tlieso  creatures  devoid  of  norrous  systems,  h;t  na  con- 
sidor  what  happens  when  tLo  nervous  system  has  attuloed 
some  development.  In  such  bo-cs11»1  Jiadiaia  as 

the  Star-lliih,  each  of  the  several  like  divisions  oompocing  the 
body  "  is  connected  with  a  gnuglionio  oontrc,  that  seams  to 
be  subservient  to  the  functions  of  its  own  division  alou«r,  and 
to  hav«  little  commnnication  with,  or  dependence  upon,  the 
remainder."*  The  rcauU  is  that  what  olvmentar}'  psychical 
changes  tliu  crcaturu  manifobi,  take  place  stmullaniMusly  iu 
diS4'rvat  parts  of  ita  body :  each  part  separately  responding 
to  tbe  impressions  made  on  it.  And  h«noe  Hia  &cl  that 
titr  a  length  of  timu  after  being  divided  from  ono  anotltDr, 
iho  raya  sevoralty  continue  to  exhibit  their  ordinary 
ROttons.  In  the  Artientala,  specially  fitted  by  ihetr 

■tnict4ir«  for  showing  it,  this  dispersion  of  tlw  psychical  lifo 
is  well  brought  out  by  nxparimoot.  "  The  Mantia  r^i^io*a 
onatomarily  phices  itself  in  a  ourioos  position,  eapeoially  when 
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ihrMtcD«(l  or  Rtlnrknl,  reatmg-  opoa  itm  two  potftcnor  pair! 
of  ti<fp!i,  nixl  rlvvnting  its  thorax  vritL  the  anterior  pHir,  whicb 
nro  nrracil  with  powerful  ckw:!< :  now  if  th«  witorior  sfgnu^'Dt 
of  ibe  thorax,  with  its  altached  ineiiilM>r«,  be  rumored,  tho 
posttirior  pnrt  of  tlio  bo^y  will  still  remain  balanced  apon  the 
foar  legs  which  belong  to  it,  relating  uit  ntl^'mpta  to 
orerthrow  it,  recovering  ita  poaitiou  when  dint  tirbud,  wid 
ptTforming  tho  same  Kgitobod  movements  of  tlie  wings  and 
elytm  as  wh«ii  Om  unmulilntcd  insrct  is  irritAted;  on  the 
otbor  hand,  the  detached  [lortion  of  the  thumx,  which  con- 
tains  a  ganglion,  will,  when  separated  from  the  head,  set  in 
motion  tt«  long  arms,  and  impress  thoir  hooks  on  Uie  fingers 
which  hold  it. — If  the  hc«d  of  a  CenHyetU  bo  oatH>ff,  whtbt 
it  TB  in  motion,  the  body  will  oontiuae  to  mors  onwards  by 
tlie  notiott  of  tlw  to^ ;  and  tlio  same  will  take  place  in  the 
upparale  p«rt«,  if  the  body  be  dirided  into  •oroml  diMtiuct 
portions.  «  *  «  •  If  the  body  bo  opposed  in  its  progroos 
by  an  obstad«  of  not  more  titan  half  of  ita  own  hoight,  it 
mounts  OTOT  it,  and  moves  dircc-cly  onwards,  as  in  ita  natural 
state ;  bnt  if  tbo  obstncle  Iw  eqoal  to  its  own  heiffht ,  its  pro> 
gress  is  arrested,  and  the  out  oxtromity  of  tbe  body  remains 
forced  ap  against  the  opposing  substance,  the  Ugi  aliU  cou 
ttHuiny  to  mors."*  All  which  facts  imply  that  oven  in  ani- 
mals of  this  compaiBtivcly-sdvaDOi'd  oignnisatioD,  both  orders 
of  vital  changes  are  aimultaneoaa  and  successive :  the  di8'e< 
rsnttatioQ  of  the  psychical  from  tho  phj-sical  life  is  but 
slight.  Even  among  VerUin^a  of  high  types,  this 

differentiation  is  by  no  means  complete.  HanyoflheocLiuiis 
arc  partly  volimtary,  partly  aatomatic ;  and  may  be  performed 
with  TarioBS  degruos  of  consciousness,  or  without  conscious- 
neaa.  This  is  implied  by  the  fact  that  sonsiilioii.H  can  be  re> 
ooived,  and  compound  moTementa  performed,  in  the  absence 
of  the  great  nervous  ccntrw.  Experimonts  on  decapitated 
frogs  yield  dear  proof  that  aoUoiis  of  oonsidonbto  complexity 
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mtty  bo  (•(Gcioully  ozociitod  wilJtout  tlie  aid  of  the  braiu  ({  22). 
The  viTisecLioBS  of  Longet,  Vulpiao,  &&<1  others,  sbow  that 
nainDtaU  coutinao  to  fwliuid  rotaiii  certAiu  of  their  locomc 
Uto  pow«TS,  whtia  lioth  ecT«l>mm  aud  cercbellam  have  beesS 
romovod ;  aad  that  busU  sitnUnrljr  deprived  of  iIkao  gnvl 
»'|ihalio  ^Dglia  ciui  Btill  wiilk  nbout,  fly,  and  ereo  pick  up 
food.  Nay,  tbero  aro  caaea  oa  recoi'd  of  infants  that  lisTO  for 
days  ooaLiuued  to  breathe,  cry,  suck,  and  go  through  various 
moTementB,  although  born  without  aithor  cerobmtn  or  c«r 
beUum.  Apart  from  ovidoncoof  thiitkind,  thopar 

ftoual  pxptiri«nocs  of  cvory  adult  demonstrate  to  him 
there  are  many  actions  belonging  to  the  psychical  division, 
which  oithor  may  or  may  not  o&lvr  into  iho  uifntul  oarrool. 
The  motion  of  the  l^e  ia  neoeuarily  accoinpaaiwl  by 
Tftrioiu  mneonUu-and  tactual  changoe.  Theae,  together  wit 
thft  itato  w«  call  volition,  may  be  diHtinclly  present  to  dub 
aoiousuaa*— BiAy  bo  thought  of  u  by  a  child  luaming  to 
walk;  or  they  may,  as  in  ordinary  walking,  bo  left  Blino:it 
wholly  out  of  consciousness,  Tho  processes  we  pcrfurin 
while  eating  disphiy  a  Himilar  rohttion.  The  soTonI  act«  by 
wliii^h  voch  morral  is  iioleclod,  cut,  prepared,  and  carriod  tu 
the  wouth,  may  perhaps  be  held  to  enter  into  the  ourrpnt 
of  our  thoughts;  though  in  gOD«ral,  and  especially  during 
conversation,  they  obtrude  themsvlres  on  comtotoosnest 
veiy  slightly.  But  many  of  the  impressions  and  mottona 
involved  ore  nvit  to  ancotiscioas.  The  toctoal  foolings 
which  the  kiiife-hiiudle  givc«,  th«  oo&ti«ctioas  by  which  it 
is  groAped,  and  the  muacuhu*  chauge<  which  the  arms  are 
arery  moment  audtrgoing,  scarcely  at  all  occupy  the  &ttea> 
tion.  So  that  out  of  a  gn.«t  number  of  psychicid  or  (/ihmi. 
psydtioa]  actions  going  on  in  the  organism,  only  a  juirl  nru 
wovon  into  the  thread  of  couscionsaras ;  while  the  others 
form  one  or  more  distinct  Btrau<Li  which,  as  it  wt<ru,  ooco* 
•tonally  inosoolotu  with  the  thread  of  conaciouoULM.* 

*  I  fad  that  Ibef*  n>r  •omeliiaM  b*  detMlsd  ■■  ntamj  h  Stv  danlU- 
SM>u*  Htin  «l  MTTMi  «liM>CM,  wIimJi  ia  ntldM  d«srMS  riM  lata  Rsuiav^ 
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80  tLat  only  hj  gntdaftl  difTvrontiatioD  have  the  ACtiotu 
moHtitDting  iwychtcol  Ufo  become  spooially  enocessin),  iii> 
itcftd  of  eiranltaneotia  «nd  sncceamTe ;  an<l  ttie  di»tiiiction 
fa  not  even  now  complctA.  In  the  lowest  types  each  part 
or  tlio  orgniiUtD,w1iilo  it  porformH  by  and  for  ttmlf  all  other 
vilnl  functions,  also  roaponda  l>y  »nd  for  it!W.'if  to  ftxteroni 
sliiuoli;  and  the  psychical  changes,  or  what  foreshadow 
tliom,  are  both  siinaltoniwus  and  flacotMuire  to  aa  great  an 
extent  aa  tJie  physical  changeti.  When  a  non-ous  aystetn 
tnakee  its  appeaiaoce,  these  incipiently-paychical  changes 
b«oome  slightly  co-ordinated — haw  thoir  rariona  stranda 
oonncctiod.  As  the  nerrous  system  (]vYi.'IopA  attd  integrates, 
the  twisting  of  thase  variooa  strands  of  changes  into  one 
thread  of  changes  grows  nKire  decided.  But  to  the  laat 
their  nnioB  reinaina  imperfect.  The  rital  actions  oonsti- 
totiug  the  snbject-matUn'of  Psychology,  while  disUogoiabed 
from  other  vital  actiona  by  tbeir  tendency  to  asaame  ttte 
forin  of  a  singlo  aeries,  aercr  obtQltiteli/  attain  lltat  form. 

^  178.  This  distinction  between  the  psychical  and  the 
pliysical  tifo  will  be  ino«t  clearly  nndorstood,  if  we  consider 
tho  modo  in  which  it  &rtt  apponn  and  tho  loading  stagea  of 
ita  progress. 

Throughout  tho  homopeneons  tissue  of  which  the  lowest 
creatures  consist,  thuro  is  complcto  community  of  actiona. 
Tho  ritAl  processes  go  on  Himultnneontly  in  Ruiuy  place* 
alike.  These  primordial  organisina,  if  organisms  thoy  con 
bo  called,  exhibit  no  diffcwmtiationa  of  slructure  or  func 
tiOD  ;  and  thus  tho  two  great  diTisiona  of  life,  equally  with 
the  eubdiriitioiu)  of  each,  are,  in  the  bi.ginniug,  one. 

B«M  w  Ew  Hi»k  wo  oanwA  oall  »ay  ei  them  iib»Ialcly  unoofueioaa  Wh*a 
wAlhiBg,  tW»  U  lb*  looomoCJva  Krl**;  thcni  inajr  In.  gader  cariain  «ir< 
tain»Uii«M.  •  UCtnU  •erlia ;  ttiarn  U  very  oltfn  (ia  bi/m1(  at  tfiwl)  aa 
kuilUiwy  mtW*.  oiaatitaluiK  awa  muluAj  or  fragnxat  ol  ■  nxtoly  wlilab 
hauaM  Ma ;  aad  Umm  U  tlia  viaaal  atrin  1  all  of  whid.  mlonliiiata  l«  Ilia 
iliMlilnalll  ooaupliiuiiKBa  furmol  by  lAma  tnuo  nf  nQaotioo,  an  raeliBUalll 
WMbig  it  tuil  vcavtnji  ttMeaialtaa  Into  it. 
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The  fint  great  dU&rcaUfttioa  nUblttiliocl  is  Uint  between 
the  iiinvT  KDil  ouut  tutNUM — Uu)  mibstanco  of  tho  body  and 
iu  liniitiug  metubrone.  Tbe  paru  of  tlia  original  proto- 
plasm Bvo  subject  to  but  a  single  conlrasb  of  conditiuna — 
that  botwraa  cootoot  wiUi  oiw  auotlier,  uid  oootacl  with  tlte 
envirvDnuHit.  llie  oxt«nud  portioM  aro  IwUmkI  hy  th« 
•nrroording  medium ;  the  iiit«ruid  portions  are  uot.  And 
in  ratpoiute  to  tliis  primary  unlikonou  of  conditione,  thero 
ovnnttially  ari«o  nnlikenoaaM  of  «tm(;lur«  and  ftiuction. 
Tfa»t  which  is  pernittueutly  ontermoat  lakes  on  the  tuudifi«d 
Furm  of  vital  action  which  it«  circumstaaces  donumd.  Thac 
which  is  pcrmanvntlf  innormoAt  sintiWly  DMnmc*  at  mora 
specudiied  order  of  acttvitjr  [Prin.  of  Bio.,  ^  287). 

Ttio  diristoa  of  labour  thus  oommenced  inay  bo  oon- 
aidvnid  as  at  first  physiological  ouljr.  In  virttie  of  ita 
poaition,  tho  surfoco  noccsMunly  monopolizes  the  duties  of 
i^worptioD— the  taking  ia  of  vratvr  aud  nutnuii-ttt  and 
oxygro  i  whilo  to  the  included  mass  rooiaia  such  dutiM  h 
its  inclusion  permits.  And  when,  by  inroltitioo  of  tba 
eurracef  a  stomach  la  formod,  iJio  ohango  ittiplti-a  a  further 
aopontioa  of  duli«s,  such  tbnt  nutrition  is  chiotly  coufined 
to  one  part  of  the  limiting  membroue  and  aenUtoD  to 
anoUior.  But  ihu  advnncu  is  not  an  advaoca  in  lh«  physio- 
logic*] division  of  htbour  sololy.  ll  is  at  tho  samo  tiuio 
an  advance  towards  liie  separation  of  psychical  actions  from 
physical  ouch;  and  is  ovon  a  first  nt^'p  towards  bringing 
psyohicnl  itcttous  into  serial  order.  Necessarily  assuming 
the  vital  offices  entailed  by  it*  (^xtiTnalily,  tho  skin  oUo 
ossniQca  tho  offioo  of  receiving  all  thoso  improsaioas  which 
form  the  raw  material  of  intelligence.  The  ueokauical 
and  oth<>r  chaugoa  going  on  in  ibo  eiivironmvut,  can  ba 
responded  to  by  tba  organism  only  when  it  is  affected  by 
tbem;  and  any  change  they  work  in  it  must  be  prozi- 
matvly  exporivuix'd  by  its  sarfucti.  llw  akin,  then,  being 
tho  |Mrt  immiKliitti'ly  subji-ct  to  the  vanons  kinds  of  exter- 
luil  stimuli,  DincMurily  bucomL<e  the  part  in  which  peycbicul 


eliiuif^s  un  ongtiiat«<L  At  contraxu-d  with  the  cottaiovd 
■nbaUnce,  it  comes  to  be  mure  eitpL-ciall;  cuncurniitl  in  tltnt 
BdjuBtment  of  inner  to  outer  relations  which  coastituU-it 
intelligence.  Uut  now  mark  tlw  implication.     Tho 

chnngi-s  constitnting  the  ph^eicftl  life  continue  to  go 
on  simuItuiieouMly  throughout  tlio  entire ,  mu»9.  ThoOB 
which  Toreshndow  the  psychical  life  are,  in  an  increasing 
dogreo,  lociiUxod  on  tha  out«ido  of  tho  mass— bvloug  to  iia 
outdide  priuuu-iljr  luid  affect  some  other  part«  Beooaduriljr. 
Speftking  generally,  thnvfore,  wo  may  say  tliat  while  the 
physical  changes  are  being  ovcrywhere  initiated  througtiout 
a  tolut,  the  psychical  ontis,  or  nithor  those  out  of  which 
psychical  ones  arise,  admit  of  being  initiatod  only  on  a 
tur/aee.  Heuoe,  even  by  this  primary  differ<>uttation  the 
incipient  psychical  life  comes  to  be  distinguished  from  (he 
parely  physical  life,  by  the  diminished  quantity  of  simal* 
taaeona  chnogus  it  inolndos. 

Subsequent  differ^tiationa  baT«  like  natures  and  rrenlta. 
This  Bonsitireness  which  forms  the  basis  of  psychical  life, 
IN  in  tho  beginning  diffused  naiformly  over  tho  wliole 
surface  j  but  it  presently  bocomea  in  some  degree  concen- 
trated. Though,  geoenlly,  all  parts  of  the  skin  remain 
imprMsiblo  by  touch,  yet  certain  parts,  baviDg  {toeitioDa 
which  expose  them  to  frequent  tactual  impressioiUL,  become 
more  sueceptible  tlion  the  leat ;  and  in  these  parts  mo«t 
of  the  «OD.->A(toDt  arisi>.  That  is  to  nny,  tbc  epi.periphumi 
changes  forming  the  raw  material  of  intt-Uigcncii,  by  being 
restricted  in  the  area  of  their  occiirronce,  have  the  chorao- 
icristio  of  eimulcnncity  further  limitt-d;  and  the  more 
highly  doTclopcd  tho  tactual  apparatiu  the  more  marked 
is  lHo  limitation. 

&ttll  greater  is  this  limitation  rondprcd  by  the  evolution 
of  flpedat  aetiBOfl.  The  olfactory  and  gnxtatoiy  santations 
am  localiiHid  io  smallctr  tracts  thau  is  the  fMmsation  ol 
toooh  I  and  each  of  these  tncu  is  little,  if  at  all,  capable 
if  tutdergoing  mora  than  oao  change  at  a  time.    Visnij  and 


ftoditory  impressions  ore  nceiTftblo  only  wittiD  ycit  narrowor 
KTVu;  nail  uvea  tLn  two  nroM  ausoptible  of  each  become 
futtclionnUy  one.  The  ears  ar«  BiiDultaoeonsly  aflect«(l  by 
the  uktno  sounds ;  and  in  llio  highest  cniatures  iho  «y<Hi,  being 
■0  pluccd  u  bo  oonrcrgv  their  Rxes  on  thfi  same  object,  yiold 
to  eonaoioufineafl  what  Becma  to  be  one  image.  Kay,  even 
within  e«ch  group  of  visnal  feelings  conopntrntion  is  nuuiifost. 
Tho  gmtbcst  svnsitironess  of  tlio  rcitiiiK  is  oonfinod  to  » 
miniito  Mpot ;  snil  the  fm-liiigs  initiated  in  this  spot  domi* 
nato  over  tho  olliera  in  oonscionsness.  If  we  ndd  that  when 
the  most  advanced  intolligpnco  is  rrochod,  tho  senutiou 
arising  in  tho  now  nnd  the  palate  aro  but  occasional,  while 
those  ariatng  in  the  eyes  and  ears  are  perpetual ;  it  will  be 
Bora  to  what  vxtrt^moly  small  portions  of  the  orgntiinn  the 
cbKngi<9  which  form  Iho  cbiof  raw  mntvrials  of  inlclligenco 
are  altimatelr  confined. 

Continued  dilTeren  tint  ion  and  integration,  thus  ooncen- 
tratiug  the  actiona  out  of  which  psychical  life  is  ovolred,  fir^b 
on  the  surface  of  the  organism,  aAcrwaidsou  certain  regions 
of  tliat  aiiHitcc,  nfWrwarda  on  thoae  most  specialised  parta  of 
it  conatitutiog  the  organs  of  the  higher  senses,  and  6nally  in 
minute  porta  of  these  parts,  ncccwsnrily  nrndi-r  tbo  pKyrhiml 
life  moru  and  mom  distinct  from  tlio  phyaicnl  lifn  by 
bringing  its  changea  mora  and  mora  into  serial  order.  We 
liave  nothing  to  do  with  the  progressive  dorelopment  of 
tlio  nervous  Kyitt^-ra,  and  the  nctiona  that  are  carried  oo 
Ihroagboat  )t4  nwa.  llioae  internal  actions  are  initiated 
by  Uie  externa]  ones  to  which  the  eensce  aro  snbjecL 
And  just  in  proport4on  as  the  external  ones  tend  towards 
tho  serial  form,  the  oonseqnent  internal  onca  do  thu 
■lune. 


^  1 70.  Hiifl  growing  aeriality  in  the  payehioal  ohongea  fa, 
indeed,  neoeasitated  by  advance  of  the  oorroepondencH,  In 
other,  words,  the  advance  of  Uiu  cotTOTpoadi-nc-P,  tho  do- 
ralopment  of  oonsciousnesa,  and  the  ioprmsing  tendttncj 
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towiundg  a  Umnr  order  in  the  ps^uhical  cltaiig<4,  are  different 
MpooU  of  the  same  progression. 

For  liuw  ouly  (nn  th«  constitanat  ctuagofl  of  nny  oomploz 
correspondeQce  be  co-ordinatod  ?  TboM  abililicn  whii-k  nn 
int"lIi;^'Dt  creature  poBseoses,  of  recu^iiLiug  dtTcne  ex- 
Bnial  olijccu  and  of  ndjiisling  ite  actions  to  oomposito  plie- 
>ineiia  of  wioiiit  kinds,  imply  n  power  of  ootnbiaing  tnitiif 
Rcpnmte  iitipreesioiis.  lIuMie  ftep(irnt«  iinpn^iiouH  ar«  re- 
etiivud  by  ibe  feoaes — by  diSeront  paru  of  tbe  body.  If 
thoy  go  tio  furlhur  thnn  tbo  pisoee  al  whicb  they  are  received, 
tfacy  are  DM'Inut.  Or  if  only  Bome  of  tbflm  are  bronghb  into 
relation  with  one  anoUier,  they  arc  uwlcsa.  Tliatan  oEIuctnal 
adjustment  insy  be  tnude,  tbey  mu.it  be  all  brought  into  ri'la- 
tioa  with  one  another.  Bat  this  implies  soma  centre  ofcoro- 
mnnionLion  cominoa  to  them  all,  throngh  which  tfaoy  sororally 
pans ;  and  ax  they  cannot  paj»  tlirougfa  it  itimultanoouBly, 
tboY  roust  pttas  through  it  in  succceaioD.  So  that  lui  tho 
external  plionomena  responded  U>  become  greater  in  numbor 
and  more  complicated  in  kind,  tho  variety  and  rapidity  of  llta 
dtangea  to  which  this  common  centre  o£  oommanicatioD  ia 
eubjn;t  mont  incrt-nM} — there  muHt  reault  an  nnbroken  soriea 
of  Uieae  nervons  changes,  the  eubjeotive  face  of  which  ia 
what  we  call  a  coherent  oonscionBDess. 

or  ooiin^  I  do  DOb  moan  that  matorial  actions  thnB  become 
incntAl  iMHionti.  An  was  said  in  ^^  il — 51,  62, 63, "  no  effort 
mablM  na  to  assimilate  "  Mind  and  Motion.  ]  am  mcraly 
Bbowing  a  j>araUeli*iH  between  a  oertaiu  physical  orolation 
and  the  correlative  psychical  eToIutiuD. 

f  ISO.  That  mental  phenomena  constitute  a  seriea  is  a 
dociriue  of  old  staoding,  and  onu  the  goncrel  truth  of  which 
none  call  in  <facslion.  As  we  have  soen,  however,  it  is  to  be 
naduntood  in  a  qualified  sense.  When  lh«  facLt  an>  con- 
tenplatud  objectively,  it  bvoumes  manifvst  that  thou^'h  tho 
Bliaugee  constituting  inbellig^nce  approach  to  a  single  8ti<^ 
eoMion,  thoy  do  not  absolutely  form  one — tliat   there  ar» 
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ootutantlv  being  perforni«d  kotiooa  of  ui  inbilligoat  kiiul 
vhicli  nre  Dot  pn-soat  to  coascioasnens — and  tlial,  ihrongb 
tJie  TBMny  gradationB  between  complet«lir*consciua8  avtions 
Rnd  compl«t«l;-UBcoii»cioiiB  oncB,  the  pKj-diicftl  duuigna 
nurge  into  thorn  which  wo  diiitingnuih  u  physical.  Wlicn 
we  cnimidtY  the  facta  nnbjectively — when  we  inierroffnla 
oonscioosness,  we  find  that  though  the  general  KriiUitj  of 
the  ohangm  is  obvioos,  tbero  arc  many  oxpcriencn  which 
mnko  us  hosit«t«  to  assert  oomptete  seriality.  Let  ua  ex> 
amino  one. 

Tha  Tiaoa]  impressions  wo  nceiro  from  moment  bo 
momfint,  though  onlinnrily  roi^rdod  as  aiuf^le  stnt^a,  ore  in 
reality  moltiple  ones ;  and  it  b«comea  a  porplexiug  qncstion 
how  Tur  L>4M:h  oftht-M.'  can  be  coiiiudercd  amomberofa  liiWM 
•oric*  of  changes.  Besides  the  particular  thing  to  which  the 
eyes  are  directed,  many  other  things  are  partially  seen  ;  and 
no  clear  sepiaratioo  can  be  mode  among  the  di^grees  ol 
dA&nitstieet  with  wliidi  they  are  proeunti'd  to  coiiscioun- 
oera.  Only  one  point  of  Iho  olgect  looked  at  ia  penM-ivfd 
with  perfect  dtsiinctness.  Tet  it  cannot  be  said  ihal 
oouscionAness  is  onltrely  occapied  with  this  one  point} 
for  tho  object  a*  a  wliolo  may  be  identified  by  tha 
single  glance  directed  to  this  one  point.  Obviously  our 
ooiuaiouUKMS  of  things  within  the  risiblu  orctt,  bwcoinca 
BnuJler  as  tbe^  become  more  remots  from  tho  coatn  to 
which  the  axes  of  the  eyes  oonverge.  Obrioualy  th«vo 
(S  no  particular  distance  from  this  centre  at  which  we 
can  any  that  conscioiuneiis  c«a»cs.  And  thus  then  would 
aeem  to  bo  a  great  number  of  nascent  conaciousaesRoa 
of  diflimml  intensities  existing  at  tho  same  moment.  Only 
by  A  cortoin  lici-nse,  then,  oaa  the  internal  change  pro 
dnoed  by  a  vianal  imprasaioo  be  called  single.  Strictly 
speaking,  it  ia  a  multitude  of  simoItAneona  changea  bound 
together.  Bcill   more    oonapicnons    becomes   the 

(uolifioalion  with  which  we  moat  accept  ih«  douLrine  that 
pajchical  cbsnges  are  distinguished  by  their  seriahty^  when, 
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from  the  steta  of  ooDsciotunoM  prodnoud  hy  a  visnol  ira- 
preMuon,  vre  go  DO  to  observe  the  state  of  oooaciousiicaH 
known  m  the  rcHuUuif^  perception.  Thu  various  distucue, 
solidities,  stractures,  Ac,  which  nppcM-  to  bi>  tmRM-diiitL-ly 
^vcD  in  tho  impression,  being  re»IIy  Icuown  hy  infervnov, 
hsvctilIIj-  imply  many  changes;  and  these  cliAugm  itre 
pmctiorUIy 'sj-uohr»non«  with  those  constitatiag  the  iin- 
prt^on  itaelf,  aiuce  the  positions  ood  mUurpa  of  tim  ob- 
jects uro  rocognuKid  in  the  instant  of  perception.  So  llmt 
bejoud  that  oomptoxity  of  n  visiud  ounMiousDoss  due  to  tJio 
many  i<o-exiating  feelings  ■ud  rulalious  it  incladcH,  ihcru  is 
a  fnrther  complexity  caused  by  the  many  represented  fcoU 
iogs  and  relations,  which  are  so  closely  nnitod  with  the 
prvMvntcd  ones  us  eoemiDgly  to  fonn  with  them  one  con- 
ScioujtneH, 

Nevertheless,  tho  doclrino  Chat  pttyohtcal  lifo  is  dislin- 
goished  from  pfaysiool  life  by  consisting  of  auooewivs 
obangea  only,  instead  of  successive  and  simoltaaeous 
changes,  may  be  shown  from  the  rory  facta  here  cit«d. 
For  tJioagh  a  visual  iaiprusnion  malcvs  ua  nasuontly  oon- 
Bciooa  of  many  tjitngti,  yet  thi>ru  is  always  some  oue 
thing  of  which  we  are  mor«  oonscioas  than  of  the  rest. 
And  when  we  bd  look  at  this  one  thing  as  to  perccivv  it  in 
th<>  trno  iKoee  of  the  word — to  know  it  an  tiuch  or  ttuch,  we 
ara  almost  oxclu»ivoly  occupied  with  it.  I'hoagh  the  images 
of  other  things  are  all  tho  while  being  impressed  on  (he 
n^ttna,  and  are  producing  chnngos  there,  yet  tbciH)  nr« 
not  appreciated  iutenuiUy — are  scarcely  more  than  physi- 
cal changes— do  not  undergo  that  oo-ordination  with  oth^ra 
which  constitutes  tliom  psychical  chauges.  And  iliiD  fact, 
ihni  in  proportion  as  any  object  seen  U  distinctly  thought 
of,  tI)R  other  objeota  within  view  oease  to  bo  thought  of, 
■howa  clearly  bow  coDscionsnc«s  becomes  more  deliuitely 
Krial  as  it  risea  to  a  higher  f<»rm.  In  brief,  we  may  say 
thst  while  the  out«r  strands  of  changes  which  oonstituto 
the  thread  of  coascioasnesa,  are  indefinite  and  looacly  adbo> 
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rent,  tticro  is  alvaya  an  internal  closelj'-twistod  spriM 
cluuigfs,  forming  wbst  wo  may  oousider  aa  cotiscioowon 
proper. 

Pnychic-dl  cliiinges  Uicrcforo,  if  not  Bbsolulnly  dbtin- 
guinlivd  from  physical  vluin^a  b^  their  aerialtt}',  ars  reU- 
tivoly  BO  distin^iBlied  ;  and  in  proportion  bx  they  asantne 
tliat  most  dorelopcd  form  conxtitntin;^  mtiouatity  ihvy  co< 
boro  into  m  Honminglj-ningla  ancccBsion  of  Rintcv.  Tbongb 
thene  (itat<?a  ace  physiologically  oomposito,  and  were  one© 
pnyrholo^jcally  compoeito,  yut<,  to  tilt  extont  tlmt  tbey  havo 
becomo  oonsolidatod  nlmncnlA  of  tlwaght  thoy  cnay  righUj 
be  regarded  aa  eeremlly  eimple. 


f  1f)l.  Surh,  l1ii>D,  ia  the  ontoomo  of  our  oxntninatian. 
nrnduidly  differen tinted  from  the  lower  order  of  changes 
con»titating  bodily  life,  this  higher  order  of  chnngva  con- 
fltitntiog  mental  life  aesumea  a  deoidodty-wriul  lurango- 
ment  in  proportion  aa  intoUigeDCO  ndranoett.  Though  tlihi 
oerial  arrangement  never  becomes  complete,  yet  iu  the 
human  consciousness  it  approochw  oomplot«ara8 ;  and 
tfao  highcBt  prwresscs  of  this  consctonsnesa  ars  poMihla 
only  on  condition  that  ita  aucc«aiiiTe  atates,  compound  aa 
they  may  be  in  iinlDre,  ehall  comport  themaelrea  as  procti* 
cally  elementary.  Tbo  Jact  that  every  proposition  tac- 
prenan  a  rclntioa,  and  that  every  relation  aubHiiita  bctwwrn 
two  terms,  of  it&elf  proves  that  diatinct  thought  necessi- 
tates  serial  arrangement  of  its  componenta. 

A  NiioceMion  of  changes  being  thus  tho  snbjeot-raatter 
of  I'aytfhology,  it  ia  the  busincaa  of  Psychology  to  ivUr- 
miao  the  law  of  their  sacoesHion.  That  tliey  follow  one 
another  iu  a  pitrtictiUr  way,  the  exiatenoo  of  Intelligoitoa 
ttaelf  testifies.     Tho  problem  is  to  explain  their  order. 
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THE  LAW    OF  INTELUQEKCB. 


f  I8i.  All  Life,  whether  phjaical  or  p37cfaical.  being  tbo 
oombiniUon  of  chsngos  id  corrcEpondcitico  with  eslemal  co* 
exist«iic«;«  and  RfqiteDCPf,  it  rciiults  thai  if  Ui«  chuigrs 
constituting  psychic&l  life  occur  in  snccesaion,  the  Uw  of 
their  socoeesioa  most  bo  tlte  law  of  tbeir  oorrospond- 
ear*. 

An  ft(l(-qnate  statemeut  of  this  Uw  i«  by  no  ntOMiR  cwsf  to 
GnJ.  Did  the  phenomeiui  in  the  environineub  form,  like  tho 
phf>D0TDeuA  of  cotucioasnesa,  a  succession,  there  would  he 
DO  ilifBcaltj.  II10  entire  fnct  voold  bo  vxpre«so>I  by  saying 
tluit  the  intemAl  sucoensioa  parallels  the  extomal  tacooukio. 
But  the  enrironment  oontoina  many  auccenaiona  of  pUcoo- 
meaa,  going  on  Bimnltaneoosly.  Further,  there  are  found 
in  it  a  groat  rariety  of  pheuomeua  which  aro  unt  suoo>Mtre 
at  all,  but  oo-«xtfltent.  Again,  it  is  ualimite<l,  nud  ih"  phe- 
Bomena  it  includes  are  sol  only  iunuint^mblv,  but  iuaensibly 
pass  into  a  relative  non^existenoe  as  thu  distauce  from  tho 
ot^gsuism  increases.  Oaoo  more,  tlie  cnviroumont,  relittivtly 
eoD8ider«(l,  is  ever  wying  an  tho  oi^ganism  moves  from 
phwe  U>  ptnco.  Hov  then  can  the  saccession  of  psycliical 
clioagvs  bo  in  any  way  formulated  T  How  is  it  possible  to 
expreea  the  law  of  a  single  seriee  of  intoroal  phenomena  in 
tvrms  of  its  oorrespondvnce  wiUi  an  infinity  of  externa] 
phenomena,  both  wrial  and  non-eeri:!],  mixed  in  the  most 
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het«rog«neoas  mauDer,  and  presented  to  tlie  movijg   or>. 
^luiiHin  in  fortnitons  combinations  dutot  twioo  nliko  ? 

W«re  it  not  tlint  the  inner  rclatioua  mtut  oorrespond  with 
ibo  onter  ones;  and  that  therefore  the  order  of  eutes  of 
cooaoiouiuiosa  mtut  bo  in  somo  w«y  exprcxtuble  in  tormt  of 
tlie  ext«nutl  order;  we  might  despair  of  finding  aaj  genenX, 
law  of  pejrchica)  changes.  Even  as  it  U,  w«  may  bo  ccrtAia 
that  no  goncntl  law  can  itppljr  to  vxtonded  portions  of  thv 
serioBof  changes.  Maiuli^  depoudeut  as  those  must  bo,  on 
tlie  amemblagea  of  things  by  wliich  the  orgnoism  is  cu- 
viroDt-d,  and  on  the  new  asartnblagos  porpotually  dt^cloAiil 
by  ita  movements,  tkej*  can  be  no  more  formulated  Ibnu 
time  aasvmblagca  cwt  be  formalated.  Eridcntljr,  it  is 
in  tlu)  iiniDudiatcly-oonnoctod  ohiuigvs,  and  amidl  groups 
of  changes,  raOicr  than  in  the  longer  ooncBtenatioaa  of 
^iiugM,  that  a  law  is  to  bo  sought. 

4  183.  A  oorroxpondonoo  botwcon  the  internal  ordrr  and 
the  external  order,  implies  that  the  relation  between  anj 
two  state*  of  oonsciousnesa  corresponds  with  tbo  relation 
betwvi.-a  tUu  two  thiDg»  producing  tbem.  How  conesponda  f 
The  two  Btalea  of  conaciuusoeu  occur  in  succi'«stonj  and 
■11  auoceseiona  aro  alike  in  bo  far  as  they  are  simply  suoom- 
itioa*.  In  what,  tbou,  can  the  corrv^poudi-ncu  coasiaL  1  In 
LhL),  that  the  ptraittence  of  tbo  conncxiuu  betwitui  the  st»l0B 
of  cunacioosoees  is  proportionale  to  Lite  pertuteiiet  of  the 
oonnoxion  botwifu  tlie  agencies  to  which  Ihvy  answer.  Tb« 
ntatioas  botW4x>n  vxtomal  objoct«,  attribulua,  acts,  arv 
of  all  grades,  from  the  ueceasary  to  the  fortuitous.  The 
rflalioEisbiiiwivn  Uil'  answering  statosof  conaoioasavssinual 
Himilarty  be  of  all  grodiis,  from  tho  neooeaary  to  tho  fur- 
tuitoos.  When  any  state  a  oocum,  the  tendency  of  some 
otbor  sUt«  d  to  follow  it,  must  be  strong  or  woak  acoonlingf . 
to  the  dcgmo  of  p<ir»i»t«uc«  with  which  A  and  D  (tho  objeoU  j 
or  attributes  that  produce  a  and  d)  occur  together  in  tw 
kBvirounuut.     If,  in  the  eaviroamcnt,  there  is  a  more  per> 
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■iBtent  occorrenoe  of  A  witH  B  than  of  A  witli  D  j  tlum,  tb» 
maioteaoDOO  of  tho  oorrc)ipoa<i«iice  implies  tliat  wliea  a 
KTiMS  iu  conacioasDeas,  b  shall  follov  rather  tfaaa  d.  Theae 
are  maiiifMt  roqu)ut««.  If  the  Btran^ths  of  Hut  conauxioiu 
betwecD  the  iiiteriud  atatas  are  uot  proportiotutt^  to  (ho 
peraisteacea  of  the  roUtions  between  the  aoaworing  oxUtimI 
n^ata,  there  wtU  be  a  failure  of  the  oorreapondenoe^the 
iimer  order  will  disagrn)  with  the  eater  order. 

A  duo  tmdvntauding  of  tliu  matter  nay  best  be  obtained 
by  cxamiDiug  the  aereral  objecttoiu  to  tliia  geueral  etat«iiMOt. 

^  184.  The  acta  of  aniniids  exhibit  countlcM  railurea  of 
the  iatemal  order  to  panUtel  the  oxti-mal  order.  la  the 
Dioth  which  flies  at  a  caDdlu-Bame,  there  exitta  no  relntion 
of  pHychiciil  statin  uusweriog  to  the  relation  between  light 
and  heat  in  the  eaviroameDC.  The  ootmexion  bctveeu  the 
odour  of  a  flower  and  the  cootaim-d  honoy,  Im  duly  rospoudL-d 
to  by  sequent  actions  in  the  moth ;  &:«  is  also  the  eonnexioo 
between  a  ct^tain  change  in  the  field  of  view  and  tlio 
approach  of  a  living  body.  But  there  is  oo  internal  adjust- 
tueuC  by  which,  after  the  visnal  impressioa  produced  by  a 
flame,  anything  like  the  feeliog  of  a  biira  is  suggested ;  and 
boneo  the  oreatare'a  death.  Again,  the  birds  which  on  un- 
inhabited iolauda  allow  explorers  to  approach  uloae  to  thetii, 
matiifcHlly  lack  that  co-ordiiiiUion  of  psychical  changea  by 
which  the  birds  of  our  wooda  and  mooni  are  )i?d  to  Uy 
the  HportsDiaD.  Externally  there  co-exists  with  particuLur 
appearuDCca,  a  destructive  activity;  but  intentallyj  the  aUle 
of  conacioasDOSS  rouaed  by  those  appcarauoes  ta  not  followed 
by  aay  state  of  consdouanesa  repreceuting  a  deetructire 
activiQr :  and  a  ri^lc  of  being  lolled  is  the  ootueqnencv.  A 
chilli's  piTCeptioD  of  some  brightly-coloared  berry  does  uot 
exeit<>  an  idea  of  paLa,  or  of  the  word  "  poison,"  but  more 
probably  some  idea  of  a  pleoaaut  taste;  aud  sliould  injurioiu 
cheiaical  properties  co-exist  with  these  atlractire  visible 
OBM,  the  child's  life  may  be  eodangovd.     But  in  all  caaes 
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of  thiB  kind  what  h  tho  implictition  f  Do  wa  not  kpMdt  of 
tLo  injuHos  ntiffored  lut  reaultiog  IVom  lack  of  atufwity  1  or 
as  evincing  igaomioe  ?  And  is  it  not  a  coroltaiy  that,  as 
nou- conform itf  of  tho  inntir  to  tho  oat«r  order  is  want  of 
intiitligvaw,  conformity  of  the  innvr  to  tlio  oiitcr  order  i» 
thai  in  which  intelligence  oonaista  t 

A  fow  iojitwiccs  ill  which  tho  fniluro  of  lite  corrospouduncv 
is  not  totftt  but  partial,  will  enforoo  thia  oouclusion.  Tho 
dog  that  oomes  on  hearing  his  oamo  called,  aaaolly  dom  so 
expecting  to  find  litii  uusler  or  sonui  membor  of  tho  family ; 
bat  if,  as  ocoaaionBlly  happens,  liia  name  ia  oallcd  by  a 
atraager,  tho  seqncnco  in  his  statos  of  conscionsnoss  is  nui 
adapt^-d  lo  the  «xtorn»]  facts :  hv  makua  a  miHtuko.  Among 
tliu  Anatnlian  saragn,  who  mostly  meet  with  violent  di?alltk, 
it  is  tho  boliiif  that  any  oau  who  dies  without  apparent  cause 
has  been  ktltcd  by  an  luuiaeii  fou ;  and  a  stiangirr  who  hap< 
pens  to  bo  found  nt^or  at  hand  la  liable  to  bo  mcrtficod  as  the 
supposed  assassin.  Uere,  ttiongh  the  mental  ctmuexion 
between  death  and  enmity  very  generally  agrees  with  the 
connexion  in  tho  onvironmont,  it  by  no  means  unifonnly  dons 
ao.  'Jlw  earlier  chemists,  by  a  largo  number  of  exiK-rii?Dcc<s 
reapectbg  the  combinations  of  acids  and  bases,  wi.tq  li:d  to 
think  of  BubHtaucos  that  noutraliMMl  bases  as  aubstanoM 
baring  sour  tast«8;  but  this  relation  of  ideas,  tlioagfa  vary 
generoily  in  harmony  with  cztcnuiln.'lalions,  isnoialwaysao. 

What,  now,  do  wo  say  of  cases  liku  these,  in  which  th« 
inner  order  does  not  completely  answer  to  the  outer  order  t 
We  say  that  tla*y  imply  a  low  degree  of  inti:Uect,  or  a 
limited  experionoo,  or  a  but  partial  euliglttcnmoat.  And  the 
disappearance  of  these  discrepancies  between  tJioogbls  and 
ikota  wo  epoak  of  us  an  advanoM  ia  intelligence. 

}  185.  "  Bat  how  does  this  conecptton  include  co-oxist- 
BOoea t "  it  may  bo  on JCL-d.  "In  so  Inr  as  the  environment 
presents  mouous  and  uhnoges,  thero  is  do  diificulty  ia 
Wularstandiug    the   law    of   intelligenoe  to   bo,    that   the 
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ttniigth  of  Uie  tendency  witicb  Uto  anU'ct'deDt  of 
psychical  change  has  to  bo  roltowod  l>y  ilft  conooquoDt,  ta 
propurttoaato  to  the  persUtenoe  of  tlie  aaion  between  the 
rxu-rual  things  ibcy  symbelixe.  Bui  when  this  union  u  not 
between  suoceoaive  things  but  bettroon  HiniultiiDCOUH  tbingsJ 
— not  a  union  in  Time  but  a  union  in  Space,  it  is  less  easy' 
to  Boe  how  the  parsllotLsm  between  the  inner  and  the  ontor 
order  can  result  from  fulfilment  of  (hia  hur.  The  eon> 
nfxion  between  two  states  of  couBcioumess  occorriug  in 
soooMMon,  can  very  well  represvnt  the  connexion  between 
two  external  pheuomona  occurring  in  aucceMiion.  Hut  if  it 
can  do  this,  it  cannot  also  repreaeut  the  connexion  between 
two  external  phenomena  not  occorrtng  in  eacceesian." 

Tlie  full  reply  to  this  objection  will  bo  oontaiaed  by  im- 
plication in  a  future  chapter,  on  "  The  Kelatioos  of  Co* 
existence  and  Non-Coexiatenoc."  Here  it  muat  sofllco  to 
Hay  that  the  relation  of  co-existence  U  distiuguished  froiaJ 
llitf  relation  of  sequence  by  the  readiue»  of  itd  u-rus  to' 
follow  ono  another  through  oonseioasnew  in  either  order, 
with  oqunl  facility  and  viridneM ;  that  the  con»eioasnoisa  ol 
it  arises  when,  iu  pansiug  baclcwanU  and  forwards  from  one 
term  to  the  other,  the  sequences  being  similarly  unreeisling 
oitncel  one  anothi/r ;  and  iliat  thus  it  conviittH  of  a  duplies, 
tion  iu  couaeiousnaiii,  made  up  of  a  ne<int!Ui:e  and  its  iuver- 
noo.  Such  being  the  natnre  of  the  relation  of  co^exi^tence, 
stIbj<^cttrcly  considered,  the  law  of  intvlligenee  as  above 
formulated  applies  to  it  no  less  ihau  to  tho  rrlatioa  of 
sequence.  If  two  phenomena,  A  and  D,  habitually  co- 
oxial  in  the  environment,  then,  when  the  phcuoint'iion  A 
is  preaeulvd  to  the  senses,  the  produced  slate  of  coiikoiauiw 
nees  a,  ia  immediately  succeeded  by  tho  state  b,  represent- 
ing the  phonomonoQ  B.  Tlio  process  of  Ihonght  does  not 
end  horo,  however:  if  it  did,  tho  externa]  rdation  would 
bo  known  as  a  sequence.  But  the  phenomenon  fi,  in  tbft 
euvipinment,  b«ing  aa  much  tliu  nuu-ci-dt;ut  of  A  as  A  is  uf 
B  (uuilhi.>r  of  tbem  being  niiu-eedeut  or  consequent,  except 
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in  the  ordtT  of  our  exponontxi  of  tben),  it  nwnlta  U»t  tJia 
Rtntii  /'  lutring  t>r!«ii  iuduced,  the  Ixw  uvolres  Uiat  it  hWU 
be  followed  by  the  state  a.  The  stAto  a  again  induces  the 
■(ato  b,  nntl  ia  ititclf  ouco  moro  re>in<luced ;  and  to  on  M 
to»g  oa  the  relation  remains  the  object  of  Ihoaglit.  Let  ds 
toku  &  cose.  If  the  ontlinvH  niul  colouri)  of  n  bo<Iy  aro  pre> 
BKutvd,  tbo  n^uUiog  conatoiotuncaa  ia  inatautly  fuUuwfd  bjr 
the  conMiouaaess  of  sotnelhing  resistant;  and  cDnversely, 
if,  in  (hi)  dark,  a  body  ix  touched,  the  ntttnUing  ootuK'tous- 
Ufuis  i«  instantly  followed  by  the  conscionsuesa  of  something 
extended.  Hut  in  neither  caso  in  tbia  all.  When  tho  idea 
of  cxtoosion  has  boos  auggostod  that  of  rexlxtaaua  dow  not 
finally  disappear;  nor  when  the  ide&  of  rceistaooe  has  been 
euggested  does  that  of  extension  finally  disappear.  Both 
conlintio  to  bo  Uiought  of,  aa  it  would  soem,  almmt  simul- 
tauoouftly.  And  since  the  two  torus  of  the  rvlatioa 
cannot  bo  known  in  absolutely  th«  mnio  stato  of  conscious- 
ness ;  since  further,  the  persistent  consciouauess  of  thetn 
cannot  be  one  state  of  conBcionsaoe*,  which  is  equivaloot 
to  tK>  conscionsncisH ;  it  follows  that  the  apparcntly-inces^ 
Bont  presentation  of  both  is  really  a  rapid  Alternation — on 
altcrnatiun  so  rapid  as  to  produce  tho  effect  of  oontinnity ; 
juMi  as  thn  idU'ruiitiug  iniprussions  to  whidi  tho  retina  is 
subjected  by  the  pictures  on  the  opposite  sides  of  a  ruvulv* 
ing  Ihaumatropo,  cause  a  consciouBDflss  of  the  two  pictutva 
u  Auied  into  one.  Indeed,  m  ihU  illuHlration  suggests,  it 
is  in  virtue  of  the  law  of  intelligence  as  above  fomiulati.>d, 
that  iJio  n'hilioR  of  co-cxistcnco  bvcomos  cogtiizable.  For 
tins  rapidity  with  which  two  states  of  oonsoiuwiiioss  answer* 
iog  to  two  co-existent  pbenomcoa,  oontinnally  roprodnot 
•neb  other,  itself  cxempliflea  tlw  extreme  cobraioa  of  ihoeo 
internal  statas  wbicb  correspond  to  extreniety-oolwront  ex- 
ternal phenotneiia.  And  it  is  in  coaBC()ucsce  of  this  ex- 
treme cohesion,  with  tlio  ciniclc  alternation  inv(rlvcd  by  ic, 
that  the  two  phcnomonn  uru  pivHUitc-il  npjiart-utly  togvlbur, 
and  tbv  idea  Kit  <:o-existvuni  generated. 
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^^1lorft,  ss  in  moBi  coses,  Uiere  are  not  two  oo-exisletit 
pliFDometiB  bnt  a  groap,  thia  eame  Uw  imptii-s  culiuioa  uf 
UiAD}'  dilfLTcnl  HbiUMt  of  conaviotuuifitut,  which  ainiiUu-ly  pro- 
dtice  uid  rG-pro<luce  one  anotlier  in  otl  order* ;  uud  sncli  bu 
irregulorlj-varied  presentation  and  rc-preeentation  of  com* 
binLil  properttM  i»  just  whitt  wo  know  lmkc»  place.  £ven 
moro  ftppArent  becomes  the  couformity  of  Ike  fiict«  to  tli« 
law  on  romeinberiag,  ibat  among  the  clustored  8tat«a  of 
coasciouenesB  thoso  ir)u);h  tmswiT  to  iD\-anably><;oexi8tviit 
phoDomcns,  u  reuitt«ucu  nnd  cxtcution,  cootiuue  rt-produc- 
ing  each  other  during  the  wholu  perception,  forming,  an  it 
were,  the  baaia  of  it}  whereaa  iLe  several  other  elates  of 
coDscioorafiSfl  answering  to  the  special  qualities  of  the  object 
(qualities  not  invariably  oo-«xi»ting  with  nMi«tanco  and  ez- 
tcnMOi))  do  not  rvnutin  thns  pontidtoat,  but  appour,  and 
di.iuppear,  and  reappear  in  oonacioosness,  with  degrees  ni 
frequency  vaiying  according  to  tlio  co&»taucy  of  the  tuuwor- 
ing  qoaliltea. 

§  18Q.  A  fact  scomingly  incongrnons  with  the  gt'niTttliza- 
liua  it,  that  a  grcut  pro|>ortion  of  m«»tA]  cliaogoit  arise  iu  a 
way  which  is  in  one  sense  fortuitous.  Noises  heard  through 
the  open  window  tnrerso  consdouBUcsB  in  s  totally-irrtgu- 
bir  luiuiDtT.  ^Vlien  walking  along  tlio  Htroot«,  the  piu- 
sitig  i>eople  and  vehicles  produce  internal  clianges  of  which 
the  soccesaion  is  iDdetenninate.  Exteroat  objects,  attri* 
bal«a,  acts,  being  infinitely  varied  in  their  cotiibinalions, 
every  obaen-er  ia  subjei-t  to  changiug  acuieuibliig«a  of  iin- 
preasiona  between  which  no  law  of  conaexion  can  be  traced. 
Hence,  to  a  hirgo  part  of  tho  (rncoesnivo  cltangea  that  oun- 
rlituU)  tuUilligODCC,  tho  furmuln  above  givun  tnuat  he  in> 
applicable. 

This  dilTiculty  will  disappear  oa  consideration,  'i'ho 
alleged  Uw  of  inu-lligrnco  is  that  tho  strength  of  Iku 
'.eudoncy  which  the  aut^-eedent  of  any  psyehioU  change  haa 
to  nil  up  its  cooMniEUint,  is  proportionate  to  the  peraisteuoa 
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of  ibe  union  between  llio  external  tbings  tlioy  sjiuboliM* 
Thus  far,  we  liavo  considered  tliU  law  TiHtli  n-fercoce  to 
those  coQni;xions  in  ooDiM-'iouxntviN  which  conrxpoad  bo 
eHtikbliahod  cr  faabituiO  coua«xioiis  iu  the  eaTironniviiti 
Here  the  connexions  in  the  environment  to  which  tJie 
connex^iona  to  consciou.snoiis  com-i^pond,  nru  nccidviittil  onon. 
A  fortuitous  rolation  iti  the  environmont  is  pamlli'led  by  n 
fortuitous  r«UtiuQ  in  thought.  Two  adjacent  mental  im- 
preasiouH  answer  to  two  phenomena  tliat  nru  by  chnnvo 
i\djnccnb  in  Spnco  or  Time,  lliua  far  the  law  niuuifenlly 
ii|>p!ii4  as  before;  tfae  internal  order  conforms  to  the 
ext4>rnal  order.  Bat  how,  it  may  be  asked,  can  the  ten- 
itey  of  the  nntcccdrnt  Htitte  of  oonaciouxneM  (o  be  foUowtsI 
)y  tlio  oousequent  state,  be  described  as  proportionate  to 
the  persistence  of  the  vnior.  between  the  ext«mid  things 
they  symbolic  ?  Yeiy  properly.  Supposo  the  relation  in 
the  environment  to  \m  that  between  a  certain  person  and 
some  unnituid.  place  at  which  he  i»  met.  I'hiit  reLitioa  rany 
either  be  comtidercd  generally,  in  connexion  wtth  oar  nt> 
perienooa  at  large ;  or  specially,  as  a  particular  experience. 
Generally  coitsiderGd,  the  relation  is  one  whoso  terms  have 
no  persistcaco  of  anion  whalorcr :  Ihiii  person  inay  never 
have  beeo  iu  that  place  before  or  since ;  and  in  oociromiity 
wiib  this  absonco  of  pcrtuilotico  in  the  extonwl  nntoD,  ia 
the  absence  of  any  tendency  for  tfae  idea  of  (he  piTHon  and 
the  idoa  of  the  place  to  follow  one  auothur — nl  any  roto 
before  he  was  met  there.  Specially  oonsidered,  the  relation 
is  one  that  actually  ooenrrDd ;  when  it  occnrnxl,  the  union 
between  ita  tenaa  was  abaolnte;  and  in  conformity  wilh 
thin  teroporarily-abAoIute  union  of  ita  terms,  waa  the  torn* 
ponuily-abeolnto  tendency  of  the  answenng  slatce  of  oou- 
sa^idumass  to  follow  one  anotlter.  As,  at  the  moment  it  was 
ubicrred,  the  adjannit  co-existonco  of  the  ponon  and  tlM 
pbcv  waa  at  abcolate  aa  is  tb«  co-existence  of  exieusiim  and 
resistanoe  iu  •  eolid  tnasa;  so,  at  the  uoiueut  it  wnt 
oliBorvvd,  the  two  atato*  of  roascioBsaem  produced  by  tba 
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pcrsoa  utd  Uio  pUoe  colicmd  as  nbsolutely  as  do  Uw  oob- 
septions  of  extension  and  resistanco. 

Bigbtly  iaUirf>rct«d  ibi-D,  Uie  law  applies  as  fully  to  tliu 
fortuitous  rvlntioutt  prvMUlvd  in  uo;  act  of  poroeplion,  an  it 
does  to  the  more  or  loan  habitual  relations  which  csperienos 
cstablishfiB  among  ideas. 

§  167.  In  thu  BUCooesioD  of  psjrobioal  obangm  tliero 
doubtless  occur  many  combinations  which  are  not  easily 
explicable.  Thus,  oa  the  case  \aai  iastAaoed  it  may  bo 
rutnaricod,  that  though  bvforo  u  oerlaia  pvnton  Ivut  Immu 
met  in  a  cortAin  place,  there  exists  uo  u-udvucy  fvr  Uio 
Gtatea  of  consciousuisa  onsweriug  to  the  person  and  the 
place  to  occar  together;  yet  aTterwards,  the  tendency  Ibr 
ouo  of  the  states  to  call  up  tho  othvr  is  often  so  duciilL-d 
that  it  shows  itsfilf  repeatedly.  Hon  thvu  a  morv  por- 
sialeut  relation  seeua  to  be  established  between  the  states 
of  conscioosnees  than  exists  between  tbo  corroapondiag 
Jthenomeun.  Sometimes,  indeed,  the  exceptional 

character  uf  tho  external  relation  becomes  the  TC5ry  cause  of 
tenacity  in  the  internal  relation,  llie  more  astoniahing  the 
«viint — the  more  utterly  it  is  at  rarianoo  with  the  ordinary 
course  of  tbinga,  the  stronger  beoomoa  tbo  cohesion  be- 
tween the  answering  states  of  cousoiousuess.  Whence  it 
Would  appear  that,  occasionally,  psychical  changes  oooform 
to  a  law  tho  rcrerso  of  that  cuuncioteil.  Aj^uiu, 

it  may  be  asked  how,  if  the  law  is  as  alle^d,  can  con* 
•oiousness  erer  oacapd  out  of  ourtain  iodissolubly-relatod 
•tattM  when  once  it  gets  into  them  F  If,  fur  itmiitngu,  the 
aeceaaaiy  co-existence  of  extension  with  a  perceived  /ewi&U 
aaoc,  is  known  throagh  tho  rapid  alternation  of  the  stales 
of  ooD&eioiunoHS  answering  to  them ;  and  if  thcae  states  aro 
as  insvpaniblu  iu  the  organism  as  the  phenomena  in  the  en- 
Tironmeiit ;  why  should  not  the  two  go  on  reproducing  each 
olher  for  ever  f 

Fullr  to  Aoswor  these  and  all  like  queritis,  woold  bo  to 
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incluile  iu  tliia  clinptar  »n  ontino  system  of  paycholo^ ;  for 
whcu  all  peculiarities  in  thu  anccession  of  psycliiL-»l  cbimgLi 
ftre  expliuDtid,  cvvrftbing  is  oxplnined.  H«ro,  ooao  bat 
gvnt-rul  r<-])lii'4  ran  be  giron.  Of  thvm  tlw  fint 

in,  Uiiit,  as  alrfukdy  said,  tb«  \hvr  eannciaU^  ix  the  Uw  uf 
intelligonce  in  ttio  abstract ;  not  the  lair  of  our  inteUii^noo, 
or  of  any  ititoltigcnoe  with  whii-h  wo  are  acquainted.  It  ta 
^  Uw  to  which  psychical  chnngCM  conform  mora  nnd  n>oro 
u  intelligeDce  becomes  hi^fher ;  bnt  which  out  be  perfectly 
ooiiforniL-d  to  only  by  pi>rfuci  tntellig^nce.  And  Momo  of 
tho  unomaliw  pointod  out  iupty  notliiujf  beyond  imperfso- 
tion  in  llio  conformity.  Bat  in   the  nutjority  of 

cues  it  will  be  found  that  what  seem  to  be  non>coufonnities 
•re  really  conformities  of  a  complex  IcintL  It  roost  be 
Tomembered  that  the  BuoMSsion  of  any  ono  stnto  of  coa- 
BcionsoBsa  aAer  any  otliirr,  is  dup,  not  to  a  single  tendency, 
bnt  to  A  combination  of  tendeocius.  As  in  tho  eavironmcDt 
Oach  phenomeaou  atHnds  roliited  to  varioos  snrrounding 
phBDOmcna ;  aa  ihu  reJations  iu  which  it  stands  to  these 
ore  some  of  them  necessary,  some  very  g^oend,  some  api-cialj 
Bomo  purvly  fortuitous ;  it  is  a  corollary  from  the  allcgwl  law 
of  inlelligvaDO,  that  each  stato  of  coaicioasneu  has  con- 
wxion*,  more  or  ten  dose,  with  many  other  states — has  a 
number  of  other  states  eimultaneouaiy  teudtug,  with  rarious 
degrees  of  strongth,  to  ariso  after  it.  Consequently,  the 
obango  which  nctimlly  tokos  placo  is  tho  nunUant  of  many 
tandeDeJes  acting  together.  The  next  state  of  conMiotuucM 
w  produced  hy  oompoaition  of  forces.  The  force  with  which 
this  next  slate  cohered  to  its  immediate  autece^Ient,  !s  airled 
by  the  forces  with  which  a  group  of  adjacent  sutos  coherod 
to  it ;  and  by  the  onion  of  many  small  forces,'  a  oom- 
poniul  tendency  ma^  be  prodnced  which  oTeroomes  some 
■ingln  tooduaoy  much  stronger  than  any  one  or  two  of  its 
onnpOMnts.  A  great  physical  law  of  tho  external  world 
■applies  DS  with  aa  analogy.  Simple  as  is  the  principle 
tllM  vnsry  atom  of  matter  grsntaCes  towards  erery  other 
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with  A  forco  vwying'  invoriM-ly  m  the  Aqiinro  of  Hm  dtatance, 
yet  ve  see  ill  the  still  utuolved  "prolilcin  o{  tliree  bodim," 
how  complex  bpcoiici!  tho  effvct  when  aorcnil  forcvs  mmtpiro 
&D<1  conflict ;  and  we  see  Iiow,  when  a  nuiubi:r  of  t>odios  are 
iK;t4iig,  the  coarse  that  will  be  pitrsaed  by  any  one  of  them 
cannot  bo cnlcatftted.  Similarly,  though  the  Uw  of  nttiaction 
of  mental  slate*  i«  aiinple;  yet  when  tJieaUraotioiuiof  many 
mental  states  come  into  play — some  uniting,  some  ooa- 
fltcting — it  bccomoe  next  to  impossible  to  predict  the  nwalt. 
And  jmt  aH  in  the  asocmt  of  a  balloon  we  may  meet  with  a 
pheoomeuon  seemingly  quite  at  variance  with  the  law  of 
gnritatioo,  though  ranlly  quite  in  harmony  with  it ;  so  thcro ' 
may  occur  mental  diaages  which,  while  they  appear  to  bft<^ 
directly  opposed  to  the  law  of  psychical  succession,  oro 
uerertheiess  folfilmente  of  it. 

Appareot  Btnmalwa  are  thns  rocoocilablo  with  the  con- 
oluaioo,  that  the  strength  of  the  tendency  which  the  anteoe- 
deut  of  any  psychical  change  has  to  be   followed   by  ita 
consequent,  is  proportionate  to  tltu  pvrsiHtt'nco  of  the  union 
between  the  external  tilings  they  symbolize.     Such  ia  the 
ipriori  necessity ;  and  such  is  the  f^encmlization  reached  a 
pottmori.     Only  in  virtue  of  this  Uw  can  there  bo  that  ad- 
justtneub  of   iotomal  relations  to  external  relations  which 
constitutes  life,  while  it  mAkes  possible  the  continuance  of 
life.     And  only  by  supposing  such  a  law  to  i-aint  can  wo' 
explain  the  facta,  that  relations  which  are  absolute  in  the 
environment  are   abeolnto  in  tm,  that  nlationfi  which  aro. 
probable  in  the  enviroDmenb  are  |n«b«ble  in  ua,  that  re*' 
Jationji  which  an   fortnitona  in  the  unvironmeul  are  for* 
tuitous  inna. 


CHAPTER  m. 


mi;  onovTn  of  iktkllioknci. 


(  168.  'rUe  luw  enanrtat«(I  in  the  forcgoiug  chapter, 
being  the  law  of  Intvltigeace  in  the  ab8tnM:t— tbc  Law  wbiub 
Inlulligcuco  fultiU  more  and  more  tbo  further  it  Mlvftooes, 
we  bare  iiext  to  examine  the  tnodea  in  wbiub  better  fulfil- 
ment of  the  law  ifi  cstiibit4.-d ;  and  to  bwIc  the  gooeral  csuae 
for  this  cvor-iucreaBing  fulfilment  of  it. 

Tbroo  wa^rs  in  which  progrosa  Hbows  iUtolf  maj  bo  dia- 
tintfniabod.  lliere  ia,  first — increaMe  in  the  u^cunwy  with 
which  the  luuer  teutti'uctea  are  proportioned  to  the  outvr 
pet«ist«occ8.  There  i»,  Mcond — iocreaso  in  the  nvmber  of 
CMi-8,  nnlilcc  as  to  kind  hut  like  oa  to  grad*  of  oomploxity, 
ID  which  there  an  inner  tendenciea  answering  to  oat'"'  pur- 
Butoooes.  And  there  ie,  third — increase  in  the  wmpUeity 
of  Ihc  coherent  B(«t4.-fl  of  conscioiisnoos,  anawmng  to  coherent 
euinplexitie.i  in  the  envirauineul.  The  orgmniain  is  placed 
amid  innumerable  relatioits  of  all  ordets.  It  begin*  b; 
iinperfocily  ailju^ting  its  actiona  to  a  few  of  the  simplest  of 
tboM.  To  adjiiKt  iU  avcionc  mora  exactly  to  theue  few  Bira- 
pUst,  is  one  form  of  ndriince.  To  adjnal  ita  actions  to  a 
grunlt^r  varictv  of  these  aimpk-si,  is  a  further  form  of  udvauce. 
To  wljuai  its  actions  to  suuceasive  gndoa  of  tho  more  com- 
pli4:uted,  is  yel  another  form  of  udvanoe.  And  lo  whotoTer 
stage  it  roaches  thero  are  Htill  tba  MOW  throe  Iciads  of  ink> 
provement  open  to  it — a  porfootiog  of  the  corrMpondenoM 
alread;  achieved ;  uq  achiereraent  of  otbor  oorreepondeucea 
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of  tho  xmtao  ordnr;  mnd  nn  aehipromenl  of  oon«spondcaoM 
of  B  higher  order :  all  of  ihom  implying  gn-nter  fulfUtnoot 
of  tlie  I»w  of  inlel!ip:once. 

But  nov,  vrhat  tirv  tho  rttqoi§it(>a  to  this  progreBs  T  I»  tho 
genceis  of  Iut«lligoiico  oxplicnblc  on  aaj  one  geuersl  prio* 
ci  pic  applying  ikt  onco  to  all  thosu  tnodos  of  advanou  f  If  so, 
whftt  la  this  genenJ  principle  7 


}  189.  In  tho  onrironmcot  thi^ro   csist    relationa  of  at) 
orders  of  pontistc&oo,  from  tho  ab«Dluto  to  tho  fortuitous. 
CoD»e<iueiitly,  in  a  creature  dixplaying  a  dovvlopod  oorrw- 
Bpondence,  there  must  exist  all  gmdea  of  Htrengtli  in  llil^ 
connexions   tKtwcon   states   of  consc-iousnesa.     Aa  a   hij^b 
iatclligenco  is  only  thiu  pouiblo,  it  is  manifwtly  •  oondition 
to  intelligence   iu  general  that  tho   lUitfrrcdtmtK  and  con-i 
seqaenta  of  psychical  changes  ahall  admit  of  all  dfgroes  of' 
cohesion.    And  the  question  to  be  answered  is : — Uow  are 
their  various  degrees  of  coheaion  adjusted  F 

Concoming  (heir  adjustmouts  there  are  two  possible  hy* 
pothMscs,  of  which  all  other  hypotheses  can  ha  hut  modi- 
fications. Ou  the  one  hand,  it  may  be  asserted  that  UiSi 
atrength  of  the  tendency  which  each  state  of  oonsciousness 
has  to  follow  any  otlter,  is  Gxod  boforohand  by  n  Creator — 
that  thi-ni  ls  a  "  i)rc-i;at«bli«h<'d  harmony"  between  tlio 
inner  and  outer  nlatious.  Ou  the  other  Iiand,  it  may  bv 
Asaertftd  that  the  strength  of  the  tendency  which  each  state 
of  conaciuusui-ne  lias  to  follow  any  Othvr,  di'punda  on  the 
Iroqucncy  with  which  the  two  have  been  counecicd  in  ex> 
ponouo&— that  the  hannony  between  the  inner  and  oiUvr 
relations  arises  from  the  fitct  thai  ihv  oatt^r  rtilations  produce 
the  inner  relutiou.i.  Let  ua  brivtly  exjimiuu  thesu  tiro 
hypotheses. 

For  the  llrsc  the  rraaon  giTOD,  like  the  reaaou  given  for 

t)io  spucial-crealiou  hyputhuaix  at  largo,  in  that  ciTtain  of 

tho  phenoinena  cannot  otherwise  bo  explained,     lliia  aupi-r* 

uutural  genesis  of  the   ai\juslmi'nt  is  altcged   becausu  ug 
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natural  g4-tii-sU  lifts  boen  aasigncd.  The  hjrpoUiesis  luu  doI^ 
a  single  fnct  to  real  on.  Tho  (iicts  that  nuiy  bo  cited  ia  iu 
BUpporc,  such  AS  IhoHO  of  rcflox  noliou,  ato.  simply  facts  wbich 
huTD  not  f  ct  been  explained ;  and  this  alleged  vxpUuutton 
of  tJiom  as  duo  to  a  pr<vosLil)li«hud  homK^Df,  ia  siinplj-  & 
disguised  mode  of  shelving  Uieni  as  inoxpUcaljle.  A 

fiirtJier  cntiDi«m  a,  ihal  thooo  who  capouse  thijt  tlieorj  d&re 
not  npply  it  boyoad  a  narrow  range  of  eases.  It  ia  only 
wIkto  the  ooniterions  between  psychical  states  a^  absolato — 
•a  ID  Uie  sO'Caltcd  fonue  of  tliought  and  in  the  congeaitAl 
ingtincta — that  tlioy  fall  hack  on  "  prv-iwtabliiihcd  bonnouy." 
But  tbrj  should  oithcr  go  thu  entire  l«ugth  witb  Lnibniu, 
or  not  go  with  him  at  all.  If  they  asauine  that  the  adjust- 
ment of  inner  relations  to  outer  rnlations  has  been  in  aome 
casoB  fixed  beforehand,  thvj  ought  in  coosiatooc;  to  aaaame 
that  it  baa  been  in  all  cases  fixed  befurvliand.  If,  an^wcriiig 
to  each  abeolutely^persistent  oouncxlou  of  pbenoinena  iu  tbo 
oorirontnont,  there  has  been  prorided  sotne  Abaolatcly-peiv 
■ixtcut  conncxioa  l>otw«<eD  Btat«s  of  consciou^ntNts ;  why, 
where  the  outer  connexion  is  aUnoat  abaolutoly  persistent, 
■nd  tlie  inner  ooonexion  proporttonatvly  persistent,  must  we 
ant  sappost)  a  apooial  prOTisiuu  here  hIko  1  why  muxt  wo  nob 
Buppowvpooialproviaions  foTAlltlw  inGuitt^ly-TArivddognKis 
of  persistence  f  The  unqualified  adoption  of  iho 

bypothetfia  is,  however,  declined,  for  obnooB  reasons.  U 
would  involve  the  noertioa  of  a  rigorous  Doceeaity  in  all 
thought  and  aotioD— on  AMcrtion  which  those  who  favour 
this  hypothesis  arc,  more  than  uiiy  othtm,  disinclined  to 
make.  It  would  raise  the  awkward  qneation  why  at  birtU 
titon  ia  not  oa  groat  a  power  t>f  lliinkiug,  and  of  thinking 
oonvolly,  as  at  any  aubseqnunt  pin-iod.  It  would  imply  that 
men  are  equally  wise  conr«miHg  ihinga  of  whicli  ttiey  have 
bod  no  experience,  as  concerning  things  of  which  thny  liaro 
had  oxperieaDD.  It  would  altogether  negative  tluxt  odvano* 
iu  euligfateatnemt  which  characteriies  honian  progrottdoo. 
Id  fiborl,   not  only  is   tJiP   hypntfaosin  williont   fiiaodalioii 
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Id  oar  kuorrUtlgo  of  mcnlul  plwiioRioiia ;  but  occuptsaco 
of  it  would  neceitaitabe  r«J4Kitiou  of  nil  ouoh  kuowkflgo  of 
mental  phoaomoiu  as  vrc  hare  aoqairod. 

Contnriwi»(^,  for  tliv  H'-oond  bvpotbesia  tlio  OTidenoe  is 
overwbetniing.  The  muItiLudiaoiis  (uctit  vomisoalj  oiled  to 
UlaBtmt«  tho  doctriae  of  asaoeUtion  of  idens,  rapport  it. 
U  is  in  hmrmuny  with  tho  genvral  truth  that  from  the  tgoo- 
rauce  of  the  inEttoL  tho  nsooDt  is  hj  slow  steps  to  tliu  know- 
ledge of  the  adult.  All  th«orii!«  and  all  methods  of  edun> 
tioQ  take  it  for  granted — are  alike  ba»ed  on  the  belief  that 
tho  more  froquontly  states  of  oonsciouBtieBS  are  made  to 
ft^llow  one  another  in  a  certain  ordor,  the  strong^-r  Ixwomot 
their  tendency  to  suggest  one  another  in  that  onlor.  Tlw 
Aayittgs — "Practice  makes  perfect,"  and  "  Habit  is  second 
nature,"  remind  uo  how  long-ostnbliahcd  and  unirentsJ  ia 
the  oouviction  tJiat  such  n  hiw  exixt*.  Exemplification  ot 
it  is  furnished  hj  the  fikot  that  men  wito,  from  being  diffo- 
renlly  nrciimstanced,  have  bad  different  experieaceH,  reach 
dilTc-n^nt  gencmlixatious ;  and  by  tho  fact  that  a  wrong 
conception  will  i>ecoiae  as  Snnly  eHtublixhed  m  a  right  one, 
if  tho  extomal  relation  to  which  it  answers  haa  btwn  as 
ort'.'U  repeated.  It  is  in  harmony  with  those  among  other 
Cuniliar  troths ; — that  phenomena  wholly  nnroUted  in  oar 
experience,  we  have  no  t<tndency  to  think  of  together ;  that 
whure  n  certain  phenomenoa  has  oecarred  in  muny  rula- 
tioHH,  we  umiiilly  imagioo  it  as  recurring  in  the  rolutton  in 
which  it  luLH  most  fr<,'qut-ntly  iKcurredj  that  when  we  hare 
witae^ed  many  recurrences  of  a  certain  relation  wc  corao 
to  have  a  strong  belief  in  that  n>latioD :  that  if  a  retuiios 
hoa  been  daily  experii'DO<\]  throughout  life  with  nenrccly  an 
exception,  it  becomes  diQiciiU  for  vnt  to  conceive  it  as  other> 
wise — to  break  the  connexion  between  the  staU's  of  oon- 
iciouHiu'««  r«pri:mi]ling  il ;  and  that  where  a  relation  has 
been  perprtunlly  repealed  in  onr  ex])erience  with  absoluhi 
auifurmity,  we  are  entirely  disabled  from  cosoeiving  tlw 
oegation  of  iu 
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Tlic  only  orclvn  of  pxychicnl  BoqacnOM  not  obTumilj  inl^ 
diidvd  by  tliia  genomi  Kw,  arc  tboae  classed  aa  reflex  nui 
in^iinctire— those  which  aro  apparenUy  established  before 
any  pxp^rlcnco  has  boen  hail.  But  it  ia  possible  that,  ri(f!itijr 
intorprctod.  thi?  law  covora  these  also.  Though  reflex  and 
iaalinctivo  iK:qncn«ea  ure  not  dottTmined  by  the  experiencn 
of  till-  indiriititat  orgaiitiiin  maoifcstit)^  Ihotn  ;  yH  the  rx> 
peritiiiccg  of  the  raet  of  organiams  forming  its  ancestry  xnnj 
lutTe  detenniiied  tbem.  Iloredilary  traosmission  appKe«  to 
pftychical  poculiaritics  as  wt^It  m  to  phyticnl  pcruliariltea. 
Whilo  the  modified  bodily  structure  piroduonl  by  now 
habits  of  life  ia  bequeathed  to  future  generations,  thn 
mudifi(^d  ucrroua  tcndonotos  produced  by  such  new  habita 
of  life  Are  alxo  K'qui;uth<:d ;  and  if  the  now  luibiu  of  life 
become  permaueut  the  tettdenctea  become  )>i>rniiiDeiit.  Loi 
UB  glance  at  the  facta. 

Among  the  fsmilioa  of  a  ciTtlixed  society,  the  changes  of 
occupation  and  habit  froin  generation  tu  generation  and  the 
intermarriogo  of  fatuities  IimHii^^  dillVrCHt  occupntiona  luid 
luibilH,  groKtly  confuse  tbe  evidence  of  psychicid  liortv 
dity.  Hut  it  tieeda  only  to  contrast  national  charactera 
to  see  that  mcntjj  pL-culinritiea  eausi*d  by  habit  become  huns 
ditary.  Wo  koow  that  tli<Te  ntu  warlike,  pvftCt'ful,  nomadio, 
tnaritime,  hunting,  oommercia),  races — ruooa  that  Ar«  iude> 
pi'ndc'nt  or  slarish,  active  or  slothful ;  we  koovr  that  tnuiy 
of  tbcar,  if  not  uU,  have  n  common  origin ;  and  hence  it  ta 
inforablo  that  these  Tarii'tiea  of  diapowition,  wliicli  hava 
ertdeol  rclntiona  tx>  modra  of  life,  lutvr  l>e(>u  gradually 
produced  in  the  course  of  gi>neratio«s.  The  tendencioa  tc 
certatti  cunibiuations  of  psyuhicitl  ehAngtv  hnvu  bccone 
orgnuic.  In  donK-aticuiicd  animals  pniidk-l  fitoM 

are  famitiar.  Not  only  tho  foniis  wtd  oonHtitutiunH,  but  the 
dUpositioua  and  instin<:1«  of  honwa,  oxen,  sbui'p,  pig*,  fowla, 
tuve  bfcninc  difI'iT'<ul  from  ibiwii  uf  thoir  wild  kindrod, 
llm  Tnriiina  breeds  of  dog«  exhibit  uumeruna  varieties 
of  meuta'   chanii^ttir   and  faculty   purmauuuljy   vstabliahed 
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by  mode  of  lifo ;  apd  lUuir  Ktivurikl  tonduocits  ftre  spcntiuiA 
ouely  tnaaifiMtMl.  A  yoaag  puinUir  will  point  si  >  covxiy 
ilis  fint  tinM  be  is  Ukeu  afield.  A  rvtricvi>r  broui^ht  tip 
abrottd  baa  been  remarked  to  fulfil  his  duty  wiiliout  iuslnio- 
tioD.  In  sach  casus  tbora  iit  oridontly  a  bequeathed  tan- 
dency  fur  tho  psychicul  ofaanges  to  Uikv  ]>li»ou  in  a  spi^'ctAl 
Wtty.*  Kveu  from  tbe  coaducl  of  uutamtHl  cru»Uin*a' 

we  inay  gather  erutenoe  baring  like  implications.  The 
birds  of  inhabited  couutrii's  are  lar  inoro  dtf&calt  to  iip- 
proBch  lliHu  UiOM  of  uuinlutbited  ones.  And  lii»  uinuif(;i>l 
inftfrence  is,  that  continued  experieuoe  of  human  enmity 
boa  wrought  orKanio  chaugvs  in  thuni — has  modified  ifaoif 
inalinots — hus  altcn-d  thu  couueuoua  ainoug  tiiuir  pHycbi 

BtUt«)l.t 

tOf  tlie  two  hypotheses,  then,  the  first  is  supported  by  no ' 
Bitive  evidence  wfaatovor,  while  tiio  accond  is  supported 
by  Buch  positive  ovidenoo  aa  wo  havu.     That  thu  iont-r  oo> 

*  Hoil  Mr.  Dknrin'a  Cfriyis  iff  Sjxeiu  bat*  jaUUlwl  htttm  1  wr«M 
Uitf  pangMphi  1  ■IwmUI,  nu  duiilit.  have  ao  qiiAlified  my  wonli  m  to  n- 
cognm  "aalMliqn,"  nManil  iir  ktUlwul,  u  ii  IwiMr.  Octug  wtiltMi,  ham- 
mra,  1  praf«r  to  l«t  Uw  p— u^  niiibuii  witli  aatluDg  Iwyood  voImI  abto^fm, 
uid  to  nuke  tlie  uualful  qualifintiuii  in  *  ii"t4ii  1  ito  Uiw  fuOj  to  avoid 
ui  iiMDiiveuMal  ooaptlMtiuD  ol  (1>«  ■LaU-aiuut.  But  111;  oliid  ramou  if 
XXiaX,  wlutt  boldiag  Huvir*!  at  Ui«  liltnt  Ui  Im  always  a  oo-optratiBg  cua«^ 
I  Iteliovu  tlut  in  cbm*  Ukc  Uhh  it  in  nut  tbc  chief  omu.  TW  rcawna  (ar 
tiki*  laluif  an  ^Imb  in  tlio  FriMtipiu  oj  Bai^t^,  %  100. 

f  I  wu  aonswhat  ntjiriMd  whtn  a  vMy  oMopctoot  entic  caUcil  In  ^«N- 
liou  Uiia  niodlltcntkiii  ol  iMtitHit*  ia  bird* ;  and  (oiliog  la  rrmmiba' 
Ml  what  authority  1  kaJ  albsB<l  tlie  fact  fliicb  I  auiipaMd  to  !>•  wbU 
kaount  1  «>•  unalila  to  jaatl(y  vyadL  Au  Anericau  (riaud,  wfau  vaa 
{irMsiiti  liaa  aiiica  bagn  ao  (ocd  aa  to  forward  inn  a  vuridcaiioci,  la  tit*  font 
of  ao  incidviiuJ  ranaik  ocvtaiaAl  In  a  >«tUr  Imu  0*]>l«ia  WiUian 
Uaynoldi,  of  tlia  VbIi«1  Sutra  Ifavy.  TIti*  UtKr  {i^o  i>rt}cinid  u  l»>(oro 
ne|  ia  vtitton  Itmo  BtMik'a  Uaad,  daHrilwd  liy  Ca|i4&in  lUyuolda 
•a  a  "liUle  ytidgt  tA  aaad  ib  Uia  nidsl  o(  ika  wxla  l*Miili>."  Aftar 
giTio£  other  pattkvlon  oX  tlik  U4iialHlnl«d  iilainl,  ba  atya  9— "  Tbo  ll*^U 
won't  get  out  erf  tho  way  of  onr  paofila  wbon  wa  laud,  bol  altow  A^t  and 
liar*  \n  be  ko|'t  uff  wttli  ati<ka.  During  tbia  b^'^,  tbo  trnjito  bifda  loot 
tltcir  Mil  (Mtlian,  wUcb  aro  piBckad  bna  tbiuu,  aa  yon  woald  poll  a  blade 
oi  gnui,  wUU  walUng  uvot  a  flabt-" 


p 


(34 


VDOUt  fmrrttntii. 


heaiouB  of  psj-diical  states  ftre  pro-n^jostod  to  th*  oal 
penisteDCee  of  Uio  rolattooH  sTmboliaod,  is  a  BupposiUMi 
whicli,  it  tolcBQ  litcrdly,  iurolvw  abannlitiea  so  great  tLat 
sooe  now  omko  it  in  n»peot  of  tmj  cohottions  save  Uie  aoti> 
g«nitaJ.  That  it  is  the  truo  Huppontioa  in  so  far  as  tliia 
liuiitcd  range  of  casea  ia  couc«ruod>  do  endence  can  bo 
giron;  aiooe  only  to  one  present  at  tho  croation  of  an 
OT^asisni  ta  kaowledgo  of  pm-iuljustauine  poMiblo.  So  fiw 
as  llio  foots  BTO  aoMKcribln,  tlio  snp|>osit)ou  ia  wboUy  at 
Tarianco  with  them ;  and  it  ia  ent«rtaiaed  only  ivhKMV  it 
catkoot  be  brought  face  to  face  vrith  tho  fitola.  Oo 

tiio  othor  band,  tbo  uippoeition  thnt  tbo  inner  ooheaions  at« 
■^ostod  to  tbo'  outer  pentistencos  by  aouomalntcd  ex- 
perience of  tboae  outer  porsiatcnccs,  ia  in  barmuny  wilb  oU 
our  actual  knowledge  of  mcDtal  phenomena.  Though  in 
80  for  u  reflux  nottotu  and  instinctis  arc  cooooroed,  tbo 
exporiaoeo-bypolboais  Baema  insoficiont ;  yet,  its  ueminif 
iosufSoionoy  oocars  only  where  tho  evideavo  im  beyond  oar 
reach.  Nay,  even  bere,  aucb  few  ^cta  as  we  c»ii  get  poiut 
to  tbs  conclusion  that  automatio  psychical  conitcxioDs  result 
from  tho  ragistmtion  of  dxpcricnaw  continuiMl  for  numbtrr- 
h**  goutirationa. 

In  brief,  tbo  cose  Btands  thos: — It  ia  agreed  that  all  psydii- 
col  rvlutiona  saTo  the  ab«olnt«ly  iodi&solable  aru  dctenuinixl 
by  experiencea.  Their  various  Htntnglhn  an>  (uliailU'd,  other 
things  equal,  to  be  proportionate  to  the  niulliplicatiua  of  ut- 
pfriunooa.  It  ia  an  uuavoidublt;  corollary  Uint  au  iuliuity  of 
experiences  will  produce  a  psychicnl  relation  that  a  in- 
diaaoloblo.  llioiigb  such  intiuity  of  I'xjMTJvuccfl  cauoot  be 
received  by  a  single  individual,  yol  it  may  bo  rucoivKd  hy 
tito  saocensioa  of  indiriiluulii  furming  a  mce.  And  if  tb^'ru  ia 
a  trwURiiaiiion  of  induced  tendencies  in  the  nervoua  eyatem, 
it  ill  infvrablu  tliat  ull  pycbical  rvbttiontt  whatever,  from  the 
neceuaryto  the  fortuitous,  nwult  from  tho  oxpim«ooos  of 
the  oorrespoadisg  external  relations;  and  aro  so  bronghl 
into  honnouy  with  them. 
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Hence  tiie  growilt  of  inlelligeaco  bI  largo  dapeada  on  the 
AW,  Utftt  wbun  any  two  poyohicol  stales  ooour  in  immediate 
ind'owion,  ua  oQoct  is  produced  suck  tb&t  tf  tbo  first  eah- 
aeqaoailj  nxiara  Ui&re  is  a  certain  teudeucjr  for  tlie  tiocoiid 
tu  follow  it. 


$  IdO.  By  Uitfi  Iavt,  if  it  ia  tlie  true  oao,  must  bo  intorproU 
able  all  tbo  phonomeiUj  from  Uieir  lovcet  to  their  bigbeet 
gmdM.    he%  us  lint  vbscrvo  how  fiu-  tlw  leading  deducliona.. 
agree  witli  tike  leading  &ots. 

A  m&oifoet  corolLuy  from  the  taw  is  that  the  pBjrchical  I 
rdotioiu  in  auj  orguusm,  will  corrospond  boit  to 
phyaioal  retationa  it  comes  most  in  coatncl  with,  lite' 
environment  in  general  ia  infinite.  The  enrironment  of 
cfkcb  ordor  of  creature  in  pructicuUy  mora  or  lotss  limited. 
And  ouch  ordur  of  cTCttturo  ban  on  enrironmvnt  which, 
husidus  being  Unttwl,  is  pmctioally  moro  or  less  special 
'Ilie  Uw  impli'^,  then,  thai  the  psychical  relations  dieplajedj 
1}y  Mch  order  uf  crwitun-,  will  l>i>  those  which  n^cur 
ullcuuBt  within  llio  rango  of  ilt>  uxporienve.  And  wo  know 
tbo  Iftct  to  bo  that  lb<Ty  Are  su. 

Contemplating  the  animal  kingdom  at  hirgo,  thv  first  p«T>^ 
chioU  rulationa  ostabliahod  ottgfat  to  be  tLo«e  oiuiworiug  to 
the  mottt  prevtUoQl  enviruuiug  relntions  of  the  simplest  kind. 
Such  are  just  what  wu  liud.     The  atutionoiy  polype  with  out* 
stretched  tcntaoleit,  contnota  on  being  touched.    Now  a 
crtiiture  that  la  not  itsulf  moving  can  bo  touched  only  by 
•omethiug  in  motion.    And  this  univurwd  relation  bcLwcou 
ouUiaion  and  somo  moving  body,  is  one  of  tbo  firat  to  be  re- 
sponded u>.     When  u  dhtulow  i>s«!iiug  acrou  a  rudimentary, 
L<ye  is  lullowod  by  a  movement  in  the  creature  poesoesiag^ 
that  vyo,  the  internal  relation  between  the  impreesioa  and 
the  mution  corresponds  with  the  relation  betwcou  a  possiug'J 
opaoity  and  a  passing  aoUdily  in  the  environment ;  and 
is  one  of  the  moat  gtiavnd  relations.    Variotu  ualogotn 
cases  will  anggoat  thomselres. 
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In  the  progross  of  liA)  at  ]trgt3,  m  in  the  pmgrcM  of  tha 
itidiviJiml,  llio  »djuHtmout  of  iaavr  toudendoti  lo  outer  per- 
vi»tencos,  muat  begin  with  llie  tiimpla  and  advanoe  to  thu 
L'ompU'X  i  8«eiDg  tbat  both  within  and  without,  complux  ro- 
tations, bciag  mndu  tip  of  Biutplu  oova,  canDOt  be  vulobliiilji'O 
lioFora  alnplo  ones  Uhvb  bccw  eslablish^-d.  AfW  experience 
of  some  penisteut  rv^tatiou  A  to  U  in  tha  envirounieDt,  liaa 
gi-QDrat«d  a  pt-rsisti-ut  relation  botwoeo  th«  An^wi-ring  pay* 
chical  ttatoH  a  and  6;  aod  atWr  sonio  other  pcniolmt  ouUf 
rchttioD  0  U>  D,  haa  Bimilarly  generated  a  pcraiatent  inuer 
rclalion  e  to  (i  j  then,  if  in  tho  environmvut  thin«  i.'xi»t«  any 
nibtion  botwovii  Uio  rvktiviis  A  to  B  and  0  to  D,  it  beoonuM 
pntsiblu  for  repeat*^  exiHtriiiuciii  to  genurato  iu  ihu  nrgntiifctn 
u  relation  between  a  to  i  and  e  to  li.  But  it  b  mauifeiitlj 
imposetblu  for  tliis  to  bo  done  natii  iho  relations  a  lo  &  and 
flto  d  havo  bor-u  tlivinMclveagenomtvd.  Tliix  deduction,  too, 
mi  viio  to  lio  ill  complete  conformity  with  tho  CtetH,  both  of 
individual  evolution  and  of  gonend  evolution. 

Further,  it  mui«t  follow  that  tbe  ouly  tiling  reijuirpd  Ibr 
the  cfilablishmoiit  of  a  new  inlornnl  rolalion  anawering  tu» 
now  external  ouo,  ia,  that  the  orgautsni  Khali  bo  suflieitinUjr 
developed  to  coguixe  tbo  two  tenne  of  the  new  relation,  and 
I  hilt  living  thua  developed,  it  shall  b«  plaoi-tl  in  circumstanoes 
which  presonl  tiio  new  relation,  liarv  alfeo,  tliorfi  in  har- 
mony between  Ihu  a  priori  inlVivoce  and  tJio  infvrTBoo  from 
obiierration.  In  our  domeitUc  anJmaU  tbcre  are  cooMlautly 
formed  new  p^jchical  relations  aDSvoriiig  to  such  new  pby- 
niool  rebttiona  an  haro  terms  saSoioDtly  umplo  to  bo  por- 
(!eivc<).  And  in  huRuiD  dvili»it>on  wo  svo  tlio  truth 
tUuHtrated  in  the  progms  to  widvr  and  wider  gononl- 
iMUtoua. 

But  tho  validity  of  theae  aovvral  oorolkriM  will  beoome 
more  apparent  as  wu  proceed.  LpC  ua  now  paaa  on  to  coab 
tenipUte  th«  growth  of  I&loUigenca  undar  ila  leadiog 
aspect*. 


CHAPTER  rV. 


KEFLEX     AOTIOtf. 


{  191.  Uudcr  iu  ftintplt^)(t  form,  Roflttx  Action  is  the 
aequenoe  of  a  oingle  controctiou  upon  a  single  irritation. 
A  Tftgne  maaifeetatioQ  of  this  acqaeuco  nuirks  th«  dkwn  of 
ccnsitiro  life ;  nut],  indcod,  il  is  chivB]'  Imhwum  tbe)^  alirink 
on  bving  touebed,  that  tniiny  of  tlio  Hiinplvr  luiiuiuls  ara 
lecognixed  as  living. 

But  Ihongk  in  the  morcments  of  Zoophytes  it  is  for^ 
shsdowt-d,   Ruflox   action   proper   is    cxhtbit«cl  ouly  vc\u:a 
we   ascend    to    crcaturcH    in   wliich    there    exist    nenea 
and  mtiMles.     In  such  cT<<atores,  the  reeponso  is  o9«ctvd 
not  through  tbo  agi^noj  of  tbu  ono  noiform  itHKue  conatt- ■ 
toting  the  body,  which  ia  at  once  irrimble  and  contractile  f( 
but   thu  irritability  is  conlinod   to  one  specialized  atruc- 
turc,  whiti<  tho  contractility  is  confined  to  anotlior  special- 
ized structure ;  and  the  two  »tructarea  are  plac«d  in  snch^ 
relation  that  irrilation  of  the  one  is  followed  by  contraction 
of  tbo  otltcr.     Some  imprcssioa  is  made  on  tbe  pnripbi'roL 
termination  of  a  ncn'e  ;   the  molr«uW  motiou  it  sets  ap  ifll 
pTopagatwl  sloog  the  o«rre  until  it  rea<:hc8  a  ganglion  ;  iho 
Iti^  quantity  of  uolucnlar  motton  there  diungagn],  di»< 
obargea  itself  along   nnotlior  mnro  proceeding   from   tli9 
ganglion    to    a  muscle;    and   thus    the    etimulua    cairied 
thruugh  an   aScrcnl  urrre  to  sotno  lihent-motor  centre,  iij 
thenco  rejteel^  in  multiplied  amount  tluougb  an  ofEatvntf 
twrve  to  the  contmotile  af;«nL 
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In  this  umplest  form  of  psycliical  octloa  «•  WO  k  BtBgl* 
inteniAl  rolatjon  adjusted  to  b  single  extenul  relaUon. 
Ajty  ono  of  tbe  enckere  oa  tlio  snn  of  a  cat4lo-fittb  that,  has 
bow  K'pnmtcd  from  tLo  body,  «'ill,  under  the  iaflno&oft  ol 
{ta  Offu  independent  ganglion,  attack  itself  to  a  oubatMica 
plooed  in  contact  with  it — tho  catoblishcd  relation  botweeo 
the  tactoat  and  moscular  cbnogOH  in  tho  snokor  and  it« 
ganglion,  is  piLrallel  to  tho  noiform  reUtioo  botwooD  ronutt- 
anco  and  cxtooHion  in  its  enrironment — Uie  inner  ooh<Muou 
of  pRycbical  states  is  aa  persistent  aa  ia  the  outer  nilntion 
between  attributes.  And  if  wo  ri'tnombcr  tbat  in  the 
octtoas  of  tho  ciittle-lUh  tliis  inner  rclalioa  ia  pcrpetanll/ 
being  repeated  in  response  to  the  outer  relation,  wo  mic  bow 
the  orgaDization  of  it  IB  the  species  aiiswers  to  the  infiuituUt* 
of  crpcriencos  rocoivod  by  tho  spocios. 


f  192.  Reflex  action  being  the  lowest  form  of  paytdiioal 
life,  is,  by  implication^  moat  nearly  related  to  physical  lifu: 
in  it  we  see  the  incipient  diffcrcnliatioa  of  the  two.  This 
truth  may  be  disocmod  from  Huveml  point*  of  view. 

It  was  ahown  that  the  oontmoLioa  which  oocun  in  a 
poh-pe  when  toachod,  or  otherwise  stimulated,  probably 
rt'snlts  from  tho  inomtM.-d  vital  change  which  the  stimulus 
produoM  in  tho  dialurbod  tittsuM  ({  140) ;  and  though  ooe  of 
these  reflex  aclions,  aa  of  a  cephalopod's  sucker,  ii  sfioctt^d 
in  a  more  dcBuite  and  more  complicated  way,  yei  it  does 
not  so  far  ditfcr  as  to  be  removable  from  the  dus  of  phy* 
•ioil  action*.  Mostly,  it  would  bo  considered  as  a  tniaose  of 
worda  to  csU  it  psychical.  So  that  while  as  belonging  to  tho 
order  of  vital  changes  which,  in  their  higher  oomplications, 
wo  dignify  aa  ptychioal,  it  may  bo  conronient  to  classify  i( 
u  payi^bical ;  yet  it  most  be  admitted  that  in  position  it  ti 
truDsitional.  Again,  in  weU-orgaaitod  oraataros, 

tho  physical  life  is  itself  rognlat«d  by  reflex  action*.  Thow 
rfaytbuiicnl  uiovemeDta  of  the  alinuntaiy  canal  which  follow 
the  tcJroductioD  of  food,  are  of  refiez  origin;    a*  are  alw 
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tkoM  pioOMws  b;  wbiob,  nndvr  Ulo  eam«  etimnlaa,  the 
digestire  0ni<la  are  prophrod  and  poured  out.  Tbo  vuiouH 
viHCDTft,  too,  performing  encb  its  »eparatu  functtun,  mual 
havt  tboir  roIntJru  actmtics  adjn8t«d ;  and  tlie  due  bul- 
f.tnang  of  tbom  U  droct«d  by  rvflox  action.  It  a  huld  tbat 
tiiB  uhunges  iu  tbe  Bt&te  of  each  riscua  km  inipnaaiied  ou  tho 
nurvca  proModiag  to  ganglia  in  tho  87mpntl>otic,  irhoaoc 
they  are  reflect«d  to  tbe  othor  ri»cem ;  ho  that,  for  instauoo, 
vrlieu  the  storaadi  baa  been  filled,  the  atimalos  it  difioBBB 
ibrough  this  chancol  to  tho  heart  and  lungs,  caoMs  tbotn  to 
■end  it  an  tncrcused  qnaatity  of  ocmtcd  blood.  lu 

yet  another  respect  may  we  see  a  close  alliance  between  the 
payeical  life  and  this  nascent  psychical  bfo.  Aa  was  showo 
in  a  foregoing  cheater,  tho  peydiical  lif*»  is  broatlly  dislin- 
guiakud  tivm  tho  phytiical  Ule  by  llie  p«ouliari^  that  ita 
obaagM,  instead  of  being  aimoluutcous  and  sucoeSRtre,  are 
BocceesiTe  only ;  but,  as  waa  sJeo  shown,  this  pivnUarity 
uakos  ita  appoamnco  gradaally,  and  boconivs  murluxl  only 
whoa  Uto  psychical  lifu  bocoincs  high.  Mow  the  rcllox 
acliena  in  whi<;h  tbe  uasbeiit  psychical  life  is  seL>Q,  aro 
nearly  aa  mnoh  characterinod  by  simultaiu^ity  as  are  tb« 
puruly  phydi<-jd  aoLioOs.  A  groat  number  of  these  Bimplmfc 
uen'ous  vliangua  go  on  quite  independently  in  tlio  soma 
organiaoi  at  the  same  motawic.  Onco  more,  Uio 

pruxiinity  of  th«so  kOox  ftctioDs  to  the  physical  life  is  Jm* 
plied  by  their  uncooActoiiauesa.     Kot  only  in  co-ordinating 
the  riaoeral  prooesses,  but  also  in  ro-ordinating  ths  pro- 
CMSOi  of  pi-KX'ption,  tiiL-ro  ouutiluntly  go  ou  rctloz  noUons 
of  which  m>  have  no  tmmvdiato  knowledge ;  as  thoee  by 
which  lh«  focus  of  uacli  eye  la  iu)jiut«d  to  distances  and  ib« 
(«lMnio  of  tho  iris  adapb;d  to  the  qnantity  of  light.     Other 
|ieflez  aotiona  of  which  we  oon  tako  dim^  oc^nizanoe — as 
'  that  of  breathing — can  go  on  withoot  oor  tbiuldng  of  thorn. 
And  others  which  are  commonly  aooompaaied  by  local  sen- 
sation—as whoa   tho  foot  is   withdrawn  from  aomothing 
which  tiukloM  it — aro  (band  to  be  most  energetically  per* 
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formed  wlion,  from  some  spinal  lestoa,  local  aensatioa  faM 
been  nboliabed.  Bemembormg  how  notrly  uaeouoioiu  our 
own  locomotivo  aotioiiH  Iwooino  when  wo  ure  abwirbod  in 
Uiougbt,  it  is  inHureblo  Uutt  io  creatures  whose  reBex  loou* 
motire  aotiooa  nre  CLOgemtaUjr  perfect^  thoj  are  quite  tut' 
conscious.  The  rapid  aluirtuitionit  of  a  ovntipodv's  Utg  or  m 
dj'a  wing,  um  probably  nit  uutoinAtio  ns  nru  Uio«4)  of  a 
HtMin-ODginv  pisLou  j  and  may  be  co-ordinated  after  «  gMU»> 
rally  luiiilogoiui  maoiier.  Just  as,  in  a  Bteam<«tigine,  the 
umvitl  of  lite  piston  at  a  certain  point  is  neceasanly  accom* 
panied  by  the  opening  of  u  tmlvo  uirving  to  admit  tbo  Bteam 
which  will  drivo  Uio  piston  in  Uie  revone  direction ;  so,  in 
oiw  of  those  rhychmicaUy-moTiug  organs,  the  perfonnanoo 
of  each  motion  vnds  in  bringing  the  organ  to  a  position  in 
which  tho  stimulus  to  an  opposilo  molioa  acts  opon  it. 
But  tbougli,  from  all  points  of  view,  RoBex  ac4ton  is 
to  bo  a  species  of  change  \ttj  little  nimoviKl  from  the 
{Aysical  ohaagM  constituting  vegetative  life;  yvi  I'ven  in 
it  wo  may  discern  a  foiblmeat  of  the  primordtal  couditiooi 
to  conseioufiuess.  In  the  lowest  conceivable  type  of  con- 
acioasneaa — that  produced  by  thu  altornstioa  of  two  statsa 
— there  are  invoked  iho  relations  constituting  the  forma  of 
all  thought.  And  such  an  altomalion  of  two  stalea  is  jost 
that  which  odcutb  in  the  ganglion  oooaooted  with  one  of 
these  rhythmically-moviug  oi^gans. 


§  193.  From  that  loweat  kind  of  Beflex  action  in  which  a 
single  impreasioD  producea  a  sioglu  contraction,  tho  ascent 
It  to  oomphcations  in  the  stimuli  and  in  the  acta  nwulting 
from  thom.  Thun)  is  no  precise  distinction  botwwn  a  fiinglo 
L«ntnicuun  and  a  oombiiution  of  oonliactinns.  From  tha 
nxcitatiou  of  dispersed  muacuLir  Bbrus  to  the  excitation  of 
fibrea  aggregated  into  deliiiile  bundles,  tho  transition  is 
insenaiblej  and  there  ht  xtmiUrly  a  gradual  paseage  from 
ain^  contractions  to  ooubiuations  of  coutractiona.  Hunoo, 
nmlw  thn  bond  of  llefiex  action  thvro  are  classed  numeron* 
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in  which  »  whole  group  of  moMmlar  nwtkms  remlu 
Grom  one  impression.  The  decapitated  frog  which  lespa , 
when  ODO  of  ita  feet  is  irritAted,  supplies  an  illustratioa.  To 
exniniue  the  varietiee  and  coaiplextti«s  of  K«flcx  action,  is 
the  task  of  the  physiologist  rather  than  of  the  pt^oholo^st. 
Ul^ro  it  conoem.t  ns  mvrulj  to  notu  tho  bMuiof^  of  the  pho- 
nomen*  on  the  f^coeral  argument. 

Wo  hare  to  obscrro  that  these  simplest  of  ps/chical 
changos  correspond  to  oztemal  ralations  which  ore  only 
one  degree  more  specialized  than  the  n^Utions  to  which 
physical  changes  correapood.  While  the  proonsea  of  tbo 
purely  vrgotutivD  life  aro  in  adjtutment  with  those  most 
general  relatioua  Iwtwcen  nutrimunt,  oxygen,  tempentare, 
moisture,  light,  which  perrnde  the  euvtronment  at  hirgo  { 
these  lowest  processes  of  the  animal  life  are  in  adjuRtmenb 
ffith  the  mtwt  general  relalioa*  of  the  solid  bodies  con« 
tained  in  the  enviroamont:  oa  thoso  between  t*ngibility 
and  solidity,  motion  and  life. 

rurt-lier,  it  is  to  be  noticed  tliAt  iu  conformity  with  tho 
general  law  of  intclligenco,  we  h»Te,  iu  one  of  these  reflex 
actions,  an  eetAbliahed  coniicxioD  between  two  psychical 
status  answering  to  au  esliibli«he<l  conDi.>xion  bocwL-en  two 
external  phenomena.  Hot  that  the  inner  tondeney  is 
exactly  proportioned  to  tbo  ooter  persistency.  In  msaj 
oases  it  is  absolute  in  the  otgutsm  though  by  no  meona 
abaoluto  in  the  environment.  And  this  is  jnsl  whnt  is  to 
be  looked  for  among  these  manifosiations  of  nasocnt  in> 
icUIgeace ;  sinoe  the  a^ji^tmcnt  of  tbo  inner  tendencies  to 
the  oul4ir  persistencies,  being  tbo  bw  of  intelligence  in  the 
abstract,  cannot  be  fulGllod  where  the  inteUigemce  is  in- 
cipient. 

Lastly  may  bo  named  the  fnct,  that  those  indissolubly. 
connected  psychical  statea  exist  where  there  are  perpottukUy- 
repeated  experieuooa  of  the  extermU  reJatlona  to  which  ih^ 
answer. 


CHAPTER  Y. 


IH8TIXCT. 


4  194.  Not  luing  the  wori  u  Uio  vtilgnr  ilo,  to  detdgwito 
«U  other  kinds  of  iotolligenoe  tlian  the  homoD,  bnt  restrict* 
'tag  it  to  its  proper  MgniGciitioii,  Instinct  may  be  <'■  "  1 
M — compooad  reflex  aotioo.     I  say  dcKribod  mi  <  n 

doBned,  sinoe  no  olenr  ItiMt  of  douarkstion  cMt  b«  dntwn 
between  it  and  eimple  reflex  actioo.  As  remarked  in  tba 
last  eectaou,  lliv  diriijo-mcior  procosira  which  n<fiox  nctiona 
ahow  as,  p«M  by  d«gree8  from  the  simple  to  the  complex ; 
and  a  cnrsoTj  iuspection  of  tbe  facta  aihows  us  that  ihn 
revipio-tHolor  procvtiM-x  do  the  tike.  Nererthelcaa  wo  mii.jr 
oonTeoioDtlj  distinguiah,  as  a  higher  order  of  thmo  aat 
tnatiti  nervous  adjustments,  tfao«o  is  which  complex  stitnn 
prodoco  comi>Icx  movementa. 

l*hat  the  propriety  of  thoa  marking  off  Xnstinot  from 
ptimitive  reflex  action  may  bo  olrariy  seen,  lot  as  Inko 
•xamplea.  "  A  fly-catcher,"  sayn  Mr.  Carpent«r,  "  immedi- 
ttU-ly  aflor  ita  exit  from  the  cga,  has  bran  known  to  puck  nt 
and  capture  an  insect— an  action  which  rrqnirea  a  Vr>ry 
exact  appn-<!iation  of  distance,  as  well  as  a  power  of  prr- 
eUttly  rogulnting  the  moscnlar  movements  ia  sccordanco 
with  it."  Now  this  action,  which  ih  proved  by  Um  eircnni- 
Btaoc«s  to  bo  ponly  aalomatic,  implies  the  eombbiatJOD  of 
many  atimuU.  The  excitation  of  certain  rotinal  nenre*fibrea 
mtwt  be  one— an  exdlatioa  wfaiob  is  itaatr  •  Mmtwliat  ■p«etel 


mnnt^. 


40& 


■ 


dumbmation  of  excitations.  Another  compocunl  in  the  geoo- 
Dtt  Kljiniilas  must  bo  that  proccodin^  from  Uie  mnsclcH  b; 
wliich  Lhe  <iyti»  utv  diroctod.  And  yet  aaoUier  oomponcut 
mtat  be  that  proc«eduig  fratn  tbo  mosclos  wliich  alter  Uie 
Toool  ndjustmoou  of  the  eyes.  WitbouC  imprGBtdinu  pro> 
eeediug  from  both  tbine  seta  of  masctes,  it  wonld  be  ira- 
ponible  for  the  hi^  to  bo  guidwl  in  the  right  directioa,  w 
for  the  beak  to  be  closed  nt  tbo  right  mominit.  I'biu  tbi 
oetion  impliM  impreeaioDS  on  retinal  nerreH,  impressiou 
on  nerves  prooending  from  mtucloH  which  more  tbo  oyoe, 
and  impressions  on  nerTci  procot-Jiug  from  mnsotM  whiub 
muat  tbuir  Iviuos — implioe  that  all  these  nerves  are  excited 
Miunltttneoniily  in  spvcial  wajrs  and  degrees ;  and  tliat  the 
ooinplex  co-ordination  of  muscular  contmctioiui  by  whidi 
the  fly  ia  caught,  is  the  result  of  this  complex  co-ordination 
of  etiuiuU.  Of  such  co-oniiimted  acta  antomoti- 

cully  rmulting  from  co-ordinated  Btimnli,  we  bare  many 
illaiarstionB  in  ou»elnM.  Thongb  origmiiting  in  volition, 
our  ordinary  moremeata  are  porforuicd  in  a  modo  junt  liko 
that  doscribcd.  When  patting  oat  the  hand  to  groap  an 
object  before  uh,  wo  oro  uncon»cious  of  tbo  porticuhir 
moacoUr  adjuatmenta  mode.  We  aoe  the  object,  and  in 
rcsposH  to  tha  wish  for  it  the  arm  is  moved  in  »  fit 
way.  But  *rero  any  of  the  I'arious  uarvons  stimuli  iiu 
Tolved  in  the  perceptioo  absent,  the  ann  would  not  bo 
guitli-d  aright.  That  is  bo  nay,  tbo  epocial  muBcnlar  oo>or> 
dinotion  ia  do*  to  the  sp<^eial  o»-ordiualiou  of  eousationa 
noMved  &oni  the  «yo  and  it«  adjnncla :  roliuon  b<'iiig  con* 
Mmicd  mcroly  io  wtttog  the  procetia  going.  On«  of  thvso 
aotioas  of  uur  own  dilfcra  from  chat  of  the  newly- Iiotched 
fly-catcher  mainly  in  this,  tliat  whereas,  io  oorselves,  tbo 
inproMioas  oud  motiona,  bving  almoKt  inSnitvly  varied  and 
■ennlly  ropektod  witb  oomparativo  infrcquency,  are  nob 
congcnitally  oo-ordinated  but  are  co-ordinated  in  tho  ooorso 
of  our  first  y«un  j  in  tho  fly-oatchcr,  dcMionded  Irom  a  raoe 
in  which  a  apuoinl  comlnnation  is  perpt'tually  repeated  by 
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ontj  indiTidaol  tlironghoot  ]iSo,  this  oonliiiution  to  mutj- 
orgiknizod. 

So  that  wbUe  in  Uto  primiUvo  forms  of  nifluz  ootioD  k 
ainglo  iinprMtioQ  .a  Allowed  by  a  siugte  controctioa ;  vrhHc 
in  Lliu  more  dereloped  fornix  of  retlux  scuoo  a  sioglo  im* 
[iresaiun  is  followed  bj  a  combtoatioti  of  ooniracuoua;  id 
Ibis  whioli  we  diatinguiaL  aa  Inalinct,  a  combiiuttiou  of  im- 
preuioDs  is  followed  by  a  combioatioa  of  ooutraotioDS ;  and 
the  higher  tho  lustincG  tbo  nioro  complex  aro  both  tb« 
dirvctivo  and  executive  co-ordinations.  Carrying  with  ns 
this  coac«ptioD,  lot  us  now  contomplato  tbo  fwla  ia  coi> 
acxion  with  Uio  grni-ral  laws  wif  are  tracing  oat. 

§  105.  Instinct  is  obnoasly  further  remorvd  from  puroly 
pbyaico)  life  than  is  simpio  reflex  action.  Wbila  aiuplo 
ix-IU-x  uclion  is  cnmmoa  to  the  iutoniul  viscunl  proooaua 
tiiiil  bo  ihti  procuutes  of  external  adjustment,  luatinot  is  not. 
I'here  ore  no  instincts  displayed  by  the  kidneya,  Uic  lungs, 
the  lirvr :  thoy  occur  only  among  tbo  actions  of  that  nerT»> 
mnsculor  nppaiatux  which  is  the  agent  of  psyuhical  life. 

Agaiui  ihe  co>ordinatioQ  of  many  stimuli  into  one  ati^ 
mulns  is,  BO  tar  aa  it  gov«,  n  reduction  of  diffused  simnJ- 
twuwttk  L-haugeM  into  ooucentrated  seriid  changes,  \\niotber 
tho  coubinod  nvrrous  acts  wliich  take  pUco  when  lh«  fly- 
catcher toiiKni  un  insect,  aro  rcgardod  as  a  auries  pas&iug 
through  its  ooutre  uf  co-ordiuation  in  rapid  snooMsioo,  or  as 
ooDsvbduted  into  two  saccessivu  stAt«a  of  its  oentre  of  oo- 
ordiniuion,  it  is  e<|UBJIy  dear  that  the  changes  going  on  in 
itji  cuuln'  of  cu-iirdiautioa  havii  a  much  more  deoidud  linoar 
armiigmuuub  than  have  iLo  chongua  going  on  in  tlie 
■uutU-n?i]  gunglia  of  a  ei.'nli)K-do. 

Ju  its  higher  Tonus,  InMliuct  is  probabl^r  accompanied  by 
a  radiiuuulitry  ounsciouiiiujM.  IIihtu  cannot  bo  co-ordinatJoa 
of  cuiiuy  Hlimuli  williimt  mouui  gaogliuu  through  which  thejr 
ani  idl  brouglil  inlu  ruUliua.  In  ihu  prucv^s  of  briiigia^ 
ttiem  inlu  rcktioii,  ittts  grutglion   must  bu  tubjecb  to  iJm 


4 


4 


URnrai* 


486 


mflnoiioo  of  OAC^— modt  undergo  maay  ehaagea.  And  Uie 
quick  suoceasioB  of  diADgus  ia  a  gnagUoa,  implying  as  it 
d<>ea  peqieciial  experieaces  of  difforvncoa  and  tikatUHSoe, 

E00R8tiluU<«  tho  ravr  material  of  cooscioosncss.  The  icnpUcn* 
^OD  19  ihnt  fts  fftKt  a»  Inetjiict  is  dnveloped,  some  kind  of 
OonaoiooaDeiis  becoiiiGS  UMcaot. 
Fortlier,  the  inalinotive  nction-i  aro  tnoro  irmorod  from 
Iho  nctioii»  of  simplo  bodily  life  in  this,  that  ihity  answer  to 
bxtoriiKl  pbenomoiia  which  are  more  oomplex  aad  more 
Bp«ciAl.  While  the  purvljr  phjMical  prooueses  going  on 
throughout  the  orguQi^m  respond  Co  thoM  most  gonen] 
relations  common  to  the  enTiroument  as  a  whole ;  while  Ui« 
simplu  rvUvx  actions  n'Spond  to  some  of  the  general  ruUtiou 
common  to  tho  inJtriduiil  objoot<  it  contains;  ibeae  «om- 
pound  reflex  aotion-t  which  wo  cliksut  a»  iastinots,  respond  to 
thoae  more  involved  mUtions  whivlt  choractorixo  oertoin 
orders  of  objects  and  nctioua  oa  distiugniahod  from  otliom. 
Greater  diflcrootiation  of  the  puj^cbicid  lifo  from  tlio  pliy- 
^^dd  lifo  is  thua  shown  in  sevend  wsy» — in  the  growiug 
^^|i<itin<'tion  between  tl>e  oolion  of  tho  vegetative  and  anituul 
»y.Htc»i3 ;  in  the  increusitig  senality  of  iho  ohoagoa  in  tito 
animal  system;  in  the  oonscqwrnt  ri-to  of  incipient  con- 
Bcionsnesa ;  and  in  th«  bjgber  speciality  of  Uie  ouUir  ruhil  ioivt 
to  which  inner  rulations  ore  adjusted :  nhidi  hut  is  indeed 
Uia  cwKince  of  the  adrancej  tu  which  thv  others  are  twoosnry 
■coonipftuimou  la. 

Wo  are  now  prepared  to   inquire   how,  by  ac- 
experiooc«a,  compound  refiez  actions   may  bo 
Itfvvlopot]  out  of  simple  ones. 

Lot  us  begin  witli  some  low  aquatic  or««tare  po^Hosiiiug 
radimenlary  eyes.  Sensitive  as  sueh  eyes  arv  only  tc 
marked  changra  in  the  quantity  of  light,  tkey  con  be  aOeolcd 
by  opaque  bodtea  tooviug  id  the  surroanding  wstor,  on^ 
when  each  bodiee  ap]jreach  clow  to  lliem.  But  bodiet 
earrtcd  by  thoir  motion  very  iwar  to  the  organism,  will,  by 
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Lboir  further  moHoQ,  be  bronj^lit  in  contact  -mih  it.  Tha 
oLies  ia  wbrdi  an  extortiA]  object  possce  bj  almost  %t  a  bui- 
gent  to  that  part  of  tho  organism  where  thn  nidimontorjr  oye 
(B  pliu!«d,  so  u  nearly  to  touch  tho  aarfttce  but  not  qoito^ 
miut  bo  exceptional.  In  its  earliest  forms  iii^ht  is,  aa  beforv 
•aid,  Uttlo  more  than  anticipatory  touch  (}  I  >12) :  vbuul 
impresHtons  aro  hnbitnally  followod  bj  tact'Oat  one*.  But 
tactual  impnasions  are,  in  all  these  ereattirM,  Iinbituiilly 
foDow od  by  contractions  —  contractioas  which,  as  vr&a 
pointed  out  in  §  140,  arc  probably  tlio  ncceaaary  «Sccts  of 
mechanically  accelerating  tho  vital  ohango*  ^  contraciioos 
wliicli,  under  like  Btimuli,  occur  «roa  in  cortaia  plant*,  and 
oro  so  shown  to  bo  prodaciblo  by  oltomtiona  in  the  proooiMa 
of  purely  phystcttl  life.  Result  aa  they  may,  however,  it  {■ 
beyond  qnostioD  that  from  the  xoophytea  tipwarda,  touch 
sad  contraction  form  on  habitual  ecqaence ;  aod  Iicnce,  In 
crcAturos  whoso  incipient  rision  amounts  to  little  more  thou 
anticipatory  touch,  tbcro  coojitantly  ocean  tho  iuuceuion 
—  a  Tisoal  impression,  a  tactual  impression,  a  eoatraO' 
tion.  Kow  tho  evolulion  of  a  oerroos  system  is  a 

oeeomary  ooooomitantof  Uuit  spocialiuition  which  originates 
the  sinuwa.  On  tbo  one  hand,  until  the  general  ftcniiitivenpss 
is  in  Bomo  dogreo  localised,  the  iuternancial  fanotion  of  tho 
nervous  system  cannot  eidst;  and  on  the  otlier  hand,  no  Much 
localised  sensittiveness  can  exist  witliont  something  in  the 
shajw  of  nerroa.  A  nascent  sense  of  Right,  therefore,  implies 
a  oosoent  norrotts  ooramuuicatioQ.  And  along  with  a  naa< 
c«nt  nervons  communicnl  ion  wo  may  see  the  first  illaetrution 
nf  llie  growth  nf  int(rlttg<>un).  If  piiychtoal  states  (nsin;; 
the  term  in  !l«  «rido«t  scnso)  which  follow  one  another  tima 
ifler  time  in  a  ccHain  order,  become  every  lime  more  clusidy 
cnnn<-cu>d  in  llib  urd"r,  »»  on  eventually  to  become  insepar- 
able ;  llien  it  roust  liApix-Q  that  if,  in  tlio  oxpsrience  of  any 
ipoeJes,  a  rlsnal  impreuioa,  a  tactual  tmpresaioa,  and  a  ooa- 
tiaotioa,  are  continually  repented  In  tliis  snccMsion,  tliB 
Mraval  D«m>nt  statM  {irodiiced  will  become  so  oonsulidotod 
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Mm  tho  firat  cannot  be  cauaod  wiUioat  :lie  otben  ibUomog 
—the  Tisual  uupreaeion  will  bo  instantij  aoccocded  by  n 
Qorvons  «xeitatioa  like  ihaX  which  n  tiMiaal  impresaion  pro- 

>  duC(!8,  aad  tbis  will  be  inatautly  eucceedml  hy  a  contractioiL 
Tliere  will  Urns  oocor  a  contrnctioQ  in  anticipation  of  tonoli. 
WbAt  most  rmalt  from  a  further  durvlopmcnt  of  TiJUiOnl 
KvidenUjr  the  auoe  bodies  will  bo  discerned  at  grealei 
distances,  ood  smaller  bodies  will  bo  ditioomed  wbvn  clow 
to.  Both  of  thom  uuHt  produoo  obsconlioiut  which  we  faint 
in  oouparisoR  with  that  obHCuration  produced  by  &  large 
body  about  (o  strike  tho  crontoro'e  earface.  But  dow  mark 
the  accompanying  ezperieooe.  A.  faint  obficuration  wilt 
uot,  like  an  extreme  one,  bo  habitually  foUowijd  by  a 
eti'ODg  Utctoal  impmeaion  and  a  Babsoqnont  contraction.  If 
cuQswl  by  a  great  raaNS  paaaing  at  iomo  distance,  tfaero 
will  prob«bly  be  no  collision — no  tactoal  inipnmuon  at  all. 
If  caowd  by  a  little  mass  which  is  very  near,  the  collision 
that  fultuwfl  will  be  comparatively  slight — so  slight  as  not  to 
t-xcito  a  vioK'Ut  coutniclion,  but  only  sucb  tension  in  tho 
muscular  apparatus  as  is  seen  in  any  creature  about  to  seise 
upon  prey.  This  is  by  no  mL'nns  an  assumption.  Among 
animals  ia  gcneml,  ourKiJvn  iucludt-d,  a  n^-rrous  impression 
whicb,  if  alight,  simply  rouHOs  uilenliun  autl  biac«a  np  tho 
muscU's,  causes  convulsive  contortions  if  intense.  It  is  there- 
lore  a  dc-duction  from  a  wuU-cstablishod  law  of  the  nerro. 
muHGular  system,  that  a  creature  posaesong  this  somewhat 
improved  vtsiou  will,  by  a  partial  obscoratioa  of  Light,  hare 
its  mosdca  brought  into  a  stato  of  partial  teiision — a  state 
Utting  thorn  eilh>er  for  the  aeiziiro  of  a  small  animal  should 
ihe  partial  obscuration  be  caused  by  tlte  impending  collistuu 
of  one,  or  for  sudden  mlrcjil  into  a  shoU  ohoold  the  obecant* 
ttou  bu  iiicreaxud  by  tho  u^-ar  uppruach  of  u  larger  animal. 
Bu  that  even  from  thia  simple  advimce  there  arises  a  some- 
wh^  greater  speciality«tul  complexity  in  tho  inner  relations 
SAswering  to  outer  rulations, 

Inataid  of  a  sUitiouary  ^reatoro,  lupposo  tho  creature  oaii> 
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tomplatod  to  ba  one  that  habttiutlly  mores  nboot  in  t^ 
WBt«r ;  and  sappose  a  furtlm-  developmoab  of  the  eyes — a 
dtiTt-lopmcnb  ooni^istiug  in  onlargumvnt  of  Mch  roliDft,  and 
mibdiviaioQ  of  it  into  iteparaM  sensitire  agenta.  In  such  a 
croatnre,  tbe  eyas  aro  subject  to  perpetoally-cltaoging  un> 
pr>.'U)ioDS  prodncod  hy  tho  olijocU  amid  which  il  swims. 
Tlioao  imprcasioDS  fitll  on  diflerent  parU  of  iut  rotnij^ 
auwrUing  to  tho  positiona  of  tJio  objects  making  then. 
XjuteraUy-pIaoed  bodivfl  t'itUvr  nfffot  ono  retina  only,  or  one 
ninch  morv  lliun  tbo  otiior.  Ilodios  abore  hare  thfir  JmagM 
i.-tt.<t  OQ  ihv  loiviT  piu-ui  of  ita  retin»  Bodiea  boluw,  if 
vixibiti  at  all,  cast  iuuigos  ou  tbeir  uppin-  parts.  Of  the  im- 
pn'SHions  thus  iiiiuK>,  Iiowvn-r,  fow  nru  diroillv  followvd  bjr 
tocliinl  iiupniHMiiins :  the  cn-iitiiro'K  furwiird  uiovomoutcarriea 
it  awity  from  the  objects  making  th«m.  Only  wheu  tho  im- 
pr<>asion  made  by  a  lateral  object  is  bbth  very  stn)ng  and 
change  very  rapidly — only  when  it  is  tho  impression  pro- 
duced by  an  appruitrbing  larger  animal,  will  th«TU  rosolt  any 
motor  excitation.  Faiut  niid  tilowly-clutngtng  latcml  impras- 
sions,  not  being  habitually  followed  by  tactual  impn>fi>iion«f 
will  not  afii-c-t  tho  actions.  But  now  mark  that  tlirro 

arv  oiTlain  viiiu>l  impreMHionti  which,  though  not  strong,  aro 
habiluaiiy  followed  by  tactual  ones  of  a  particniar  kiuil. 
1  n'fLT  bo  iJio  nmial  iinprvssions  made  by  smaU  objects  in 
fruut.  When,  during  tho  cn.'nture's  paesaf^  through  the 
water,  cc-rtain  parts  of  its  two  r«^tinle  aro  Bimultanvously 
atl't-ctod  by  imprcaniona  of  tnotlvrato  struugth ;  it  cotnmonly 
ipprua  tlut  iiiimi-tiiatdy  anerwards,  the  feelers  and  head 
:p  in  contact  with  aomotbing  serving  for  food.  A  rianal 
iniprcvsioa  of  a  upprial  kind,  is  followed  by  a  tactual  ira* 
prcasion  on  the  prvbeiwilo  organs ;  and,  conaoqaently,  by  nil 
ihuse  muHcnlar  actions  which  the  prwwintation  of  food  to 
tbem  calls  forth.  Tlio  oflvn'recurring  «u<:ci,i8tiion  will  bo 
this : — Slight  excitnlion  of  a  particutar  double  group  of  re> 
tinul  uervi-s ;  oxcitjitioa  of  the  norrM  of  the  prtihrnsile 
organs ;  oxoitatiuu  of  a  sptfoial  set  of  inuscloa.     And  thaae 
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three  jMij'oliical  Htates  being  ttabitunllj  connootod,  nasb,  bj 
pTOpetition  in  coontleBS  {feDerationa,  become  bo  coherent  thiit 
the  spocial  risiuil  impression  will  direcUy  citll  forth  the  tnna- 
cutar  actions  by  which  prey  is  seized.  Erentuaily,  the  sight 
of  a  small  objvct  in  Iront  will  ciius«  the  varioiis  motion? 
ni<{uifiito  for  iiie  capture  of  prey. 

Hero,  then,  we  see  how  one  of  the  Ampler  ioslinots  will, 
under  the  rcqnlsibo  nouditions,  be  established  by  accarou- 
latud  experiences.  Let  it  bo  gmmtod  that  the  moni  fn.*- 
qneatly  jMychical  states  occur  in  «  certain  order,  the 
BcioDgcr  booomes  their  toodenoy  to  cohere  in  that  order, 
until  they  at  liutt  beoorao  inMpantble;  let  it  bo  granted 
that  this  tendency  is,  in  however  slight  »  degree,  inherited, 
so  Uiat  if  the  esperiencea  remain  the  eame  each  suoceasivu 
genoration  bequeaths  n  sotnowhat  ineroaaed  tendency ;  and 
it  follows  that,  in  coses  like  the  one  described,  there  must 
erontajtlly  re»ult  sn  sntomntic  connexion  of  ncrrons  actioDS, 
oorreaponding  to  the  external  r«hitions  porpetuolty  ox- 
perioooed.  Similarly  if,  from  some  change  in  the  en- 
Tironment  of  any  «pfciM,  its  members  are  frequently 
brought  in  contact  with  a  relulion  having  terms  a  lilUo 
more  inrolred ;  if  the  organization  of  the  apecios  is  so  fiu- 
developed  OS  to  be  impreHHiblo  by  thnso  terms  id  close  suc- 
cession ;  then,  an  inner  rehttion  corroxpondiug  to  this  new 
outer  relation  will  gradaally  bu  formed,  and  will  in  tho  end 
I  become  organic  And  so  on  to  sabaeqaont  stages  of  pt>o> 
gress. 

This  of  coarse  is  intended  merely  as  a  rude  indicittioa  of 
the  mode  in  which  the  general  principles  enunciated  explain 
the  dcvulopmeut  of  instincts.  -  llio  law  of  intQlIigenco  buiug 
that  the  strengths  of  the  inner  oohcitions  between  psychical 
states  maat  bu  proportionate  to  the  per»istences  of  llio 
outer  rolatiouH  symbolized;  and  tho  duvolopmcnl  of  in- 
telligonce  in  conformity  with  thiit  law  being,  in  all  ossDB 
of  which  wu  luiru  din-ct  knowledge,  sucured  by  tho  one 
simple  pniioipla  that  nxperionae  of  the  outer  relations  pn- 
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iacem  tiio  iaucr  (XtlieBionB  and  nutkea  tlie  inaor  cobealou 
Btrong  in  proportion  m  tbo  ontor  relotiooH  aru  porsutaot, 
it  wu  nquisilo  to  inquire  whothor  Uto  intcUigeoco  ouDccrn> 
Ing  wboMo  g«tie«U  ve  have  no  direct  knowledge,  luwl  jiro- 
babl^  a  like  origin.  And  reasoning  dcduotiv«Ijr  Trom  tlM 
conditions  of  tLo  com,  w«  ooncliide  thai  thin  •amo  «impl( 
ft-inotple  is  auBlciont  to  ocoounl  fur  the  facts — or  r«ll>or,  fui 
ft  typo  of  thorn.  To  Inoo  one  tbu  actual  dorelopmont  ot 
instiuotx,  in  tlicir  iuRnito  vnriutioa  Mid  complicntioiu,  mturi 
t'vnr  i'i>iuaiii  impoiisible:  adoquato  data  are  not  to  be  had. 
l*be  foregoing  ia  to  be  taki-u  simply  as  an  odofflbnitioD  f^^^ 
tho  probablo  mode  of  dovolopmont.  ^^H 

§  197.  What  mast  bo  the  nllerior  reaulbi  of  tbia  mods 
of  duvolopmdut  f  Aaautnitig  soinu  such  process  aa  that 
aboTu  stiggvetod  to  b«  tbo  one  hy  which  inetiacia  in  gvaevai 
aru  ovolTod ;  lot  ns  dediioo  tbo  cliaracWristics  of  tbo  ortdo- 
tioo  regarded  in  its  eoACmble,  and  see  how  far  they  ngrea 
with  the  aolaal  chnractcnstics. 

Tliu  progn-sMiiin  from  tlio  lower  to  tbo  higher  instinota  ia, 
tliroughoat,  a  progrcouiioD  towards  grootor  speciality  atul 
ei>mpl«xtly  of  oorrcapondence.  llio  moTOOienb  prodacvd 
in  a  CTOaturu  having  a  rudimontary  eye,  when  an  opac|au  tib- 
joci  ia  Kuddonly  pnwtod  bufore  that  cyo,  is  moro  general  aad 
more  aiinple  tlian  ia  the  moreineiit  prodttcvd  in  a  creaLont 
which  grasps  the  prey  passing  before  it.  Jii  Hw  first  case 
the  iiffeot  is  producisl  whntorcr  the  roUtive  poaition  of  Out 
object,  providing  tbo  obsounition  b«  considvnblH;  in  tbo 
*iM»od  case  it  is  produced  only  wheo  the  object  ia  jast  in 
fmnt.  I'o  bhu  outi-r  rahition  botweoa  a  moriug  opacity  anil 
a  liriug  flulid  Ixxly,  i.i  now  adilod  a  rvliition  of  poeitiou ; 
and  not  only  a  n>luLion  of  podlion  bat  ono  of  magnitudo. 
since  the  effect  is  not  the  same  when  a  large  aa  when  a 
amall  body  is  presented.  That  ia  to  aay,  Uie  oxirmal 
phenomenon  reaponded  to  is  a  co-ordinated  groap  of  attri* 
buUM  aad  reUticHU ;  while  internally,  tlkere  ia  a  ooHird^ 
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^tod  gruap  of  obangos — aob  a  single  impressioa  utd  b 

tviDglc  tnutioD,  but  at  lonst  n  piur  of  improMWtu  aad  n  oao- 
sidentble  compUcatlon  of  inotiouA.  'I'h«  corraspoiuleaoe  is 
alike  nioro  complex  and  more  special. 

JfoVf  ibttt  tlio  ovolution  of  intvUigvaoe,  if  wucd  bj  bho 
Diiiltiplicatioa  of  expunoacos,  inmtl  follow  tlua  order,  la 
dcmoiutTaljlo  a  priori.  Pbeuoinena  become  le«3  froquent 
ui  proportioa  m  bboy  booomo  more  complex ;  oad  bvnoo, 
tha  DXperioaoM  of  bbum  aui  nvrur  be  to  namoroiu  a»  nro 
tbe  exporiecuKa  of  aimpla  phGDomeDK.  Tbo  nlaUon  betvretiu 
a  passing  obscnntton  and  a  living  body,  recurs  ofteoer  than 
ttiD  ntlatioQ  bftwvoQ  a  certain  degree  of  obscuration  and 
dungvr,  or  lluui  the  relation  bolweon  a  oortAin  otber  dogroo 
of  obscuration  and  fotxl.  Again,  each  of  tbese  relations  ia 
more  general  than  iLs  relation  bctircen  a  particular  size  and 
form  of  vixnal  impruitaion  and  on  object  of  a  particular  cbuu. 
And  again,  tliia  relation  U  more  general  than  that  botwoen 

^  a  particular  siao,  form,  and  colour  of  \-isual  impression,  and 
.  cortuio  species  of  tlut  class.     Tlio  inovitablu  corollary  is, 

I  that  if  inner  relations  are  moulded  to  outer  relattona  by  tbe 
accfumulatioa  of  expvnenci.is,  tlto  niuplcr  must  be  ostablisUed 
l>efore  tbe  moro  complex. 

The  necessity  of  t^is  order  will  be  still  better  acen  on  re* 
mombiTiug  that  complex  relatioua,  both  external  and  in- 
ternal, bviug  composed  of  siiuplo  ones,  mual  bv  preceded  by 

I  aimple  ones.  Before  ibere  caa  exist  tbe  objoctire  reU^tiona 
impltud  in  the  action  of  one  body  on  another,  there  must 
exist  tbo  objectivo  relnliuus  implied  in  the  existence  of 
each  body.  And  similarly,  before  complex  subjectiro  rolft* 
tioii^  can  be  estublishod  there  must  have  been  ostabli&hwl 
tbo  simpler  subjective  rulalionis  they  aiv  composed  of. 

Obtserring  that  thid  inference  from  the  experieooe-hypo> 
ihesiLH  barmoni/oe  wiili  the  facts,  so  far  od  they  are  accustublo 
to  na,  lot  us  go  on  to  observe  some  important  ooruUanea;. 

(  198.  If  simple  and  general  relation*  in  tbo  WTironnusI 
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must  be  thoM  idmI  frcqueaUy  experienced,  iukI  those  to 
iriiich  the  response  first  booomes  docidod ;  if  UQvironmg 
rqlatioos  a  gndo  lota  itiutple  aa<l  general  are  tkns  rendered 
appn>cia1>Ie,  and  by  a  repeated,  though  a  Ios8-fn>quoat]y  re- 
poirfod,  experience,  aUo  muibliah  aasweriBjf  intOTnal  roU- 
tiona ;  and  if  this  proce«s  slowlr  oxtonds  to  rolationa  buo- 
cr«eiTcljr  more  complex  and  special,  and  lees  frequent ;  thuD 
Llicro  will  altimately  be  established  in  the  organism,  namo- 
rooa  psj-chical  rvlfttions  linring  diffi-n^nt  (logro(>s  of  cohesion. 
Wbilu  an  infinity  of  experienocs  «iU  have  rendered  tbu  fint 
anil  simplest  of  these  psychical  relationa  iadissolubte ;  while 
cxperienoM  Qxtremvly  niiinoroiui,  though  lots  namenmn,  may 
have  gtron  indtasolubleneas  to  psychioal  rvlatioas  ono  dognw 
more  oomplex  or  two  degrvee  more  complex  or  threedogroM 
more  complex ;  it  in  maaifMt  tliat  among  relattoua  iacreaa> 
:ly  iurolved  and  decreaatngly  fntquout,  thoru  must  como 
itage  at  which  the  answering  psychical  rolationa  are  not 
indiHMoluble.  Thia  may  be  oonvenientty  illustnted  by 
Hymbots. 

Ijttt  A  and  B  represent  two  attributes  of  matter  in  general 
->4uy  oxtonsiou  and  re8tBtaac&— to  the  constant  reUiioti  be- 
tween which  a  ruepunsiro  relation  has  bc«»  established  in 
tho  organism.  Let  C  and  D  be  two  oxtrcmvly  general  at- 
tribuUw  of  animal  matter — say  motion  and  life— to  which 
alact  there  is  •  mponsire  internal  rehvtion.  It  will  bo  at 
onoe  onderstood  that  oxperiencce  of  the  united  groap  of 
attributM  A,  B,  C,  D,  recurring  as  tbey  do  in  every  bving 
OKAture  met  with,  may  weutually  establish  an  auswmutf 
oonnoxion  of  inlornal  reUtions  that  is  pnu-tically  n«  abnolu'o 
as  tho  original  oum.  It  is  also  comprehensible  that  if  thu 
crcalurea  sDrring  for  prey  aro  below  a  cortaiu  siiu.',  h,  whih* 
those  foond  to  bo  i-nemiea  are  montly  of  a  much  ^nMtsr 
silo,  M ;  votitinuod  vxporii-neo  miiy  establish  diflj^rcut  ot^ 
ganio  rotponHW  to  the  dilfi'rrul  groupo  of  co.existeul  aLLri> 
butes.  A,  B,  C,  U.  L,  and  A,  B,  C,  D,  H.  And  it  is  not 
difficult  to  see  that  when  Mcfa  of  these  lar^  daatos  oonai 
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to  be  distinguish&blD  into  nib-«lasKa — my  by  meoos  of  dif- 
ftroBMe  of  colour — tbe  experiences  of  tb«  two  groapA  A  B 
C  D  L  £,  and  A  B  0  I>  L  T,  and  of  Uio  two  groups  A 
B  C  D  M  r,  and  A  B  C  P  M  Q,  m&y  sUU  be  sei-enilljr 
Dumeroos  ODoagb  to  make  tbe  answeriog  psychical  sotiotM 
•utonmtio.    Bat,  dearly,  along  witb  moro  iavoU-tid  and  moTQ 

'  Taried  groups  tbvro  must  crontually  come  impcrfiwt  psycbicHl 
(y>bcsioDs.  As,  by  successive  additions  of  perceivexl  attri> 
butes  and  relations,  tlio  peycbical  states  booome  more  com- 
plex ;  and  ns  ouch  niun:  complex  couibioatioa  of  p«yohiciil 
■tAtea  oorrespooding  to  a  more  special  kind  of  object  is,  by 
conwqueui-«,  Ws  fhx]uently  repeated  in  experience ;  it  fol- 
lows Irotn  tJiD  gOTiAral  law  wo  aru  Inicing  out  tbat  its  com- 
ponent* caouot  bo  »o  oompletety  integmtvd.  Not  only  intnt 
the  clustered  iatemal  states  by  which  the  clustered  ext^tmal 

'  properties  are  CTmbolised,  be  less  detiDitcl y  aggregated  (oc 
at  any  rate  the  more  recently  added  of  tbem) ;  but  the  oon- 
pottito  improMion  thoy  form  mnut  ban  a  noallcr  power  of 
producing  the  specially  co*ordinat6d  motiotts  by  whtuh  a  &( 
adjustmeat  is  made. 

I^u  implication  lies  on  the  sarface.  If,  as  the  iiiitliiiotM 
rise  higher  and  higher,  tLey  come  to  include  psychical 
changes  that  are  less  and  less  Doberoat  with  tlii-ir  (unda* 
mental  ones ;  there  mast  arrive  a  dme  when  tbe  co-onUn*- 
tioa  is  no  longer  p<-rfcctly  regular.  If  these  compoood 
refiex  acttona,  aa  they  grow  more  compoand,  also  become 
less  decided;  it  follows  that  they  will  evenlooUy  become 
oompantively  undecided.  "Hey  will  begin  to  lose  their 
distinctly  aatonmtic  clukntctor.    Tluit  wbicb  we  call  Instiuit 

,  will  merge  into  aouietliiiig  higher. 

The  facta  are  thus  rendered  oomprohenaiblQ.  We  ecv 
Uta^  if  producL-d  by  oxperienoe,  tbe  evolntioa  of  losliucn 
most  pnicctid  frotn  the  eiinplv  to  tbo  complex,  and  that  by 
a  progression  thus  wroughl  out,  it  most  inscn&ibly  pass  bto 
»  higher  order  of  psychical  action }  which  ia  juet  what  we 
Gitd  it  to  do  in  tho  hight-r  animals. 
20 
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f  199.  Thftt  growinf^  complioation  of  the  oorratpondmuw 
which,  aa  we  have  jtuit  ttc«ii,  ueceHsitatea  a  tmnitioD  fruni 
ftatom&Uc  octitms  to  non-oolomfttic  scdona,  brings  with  Et 
ft  ^partition  of  tbo  process  of  CDm-npoiHltfiict)  inU*  porta.  | 
In  its  simplo  form,  tho  luJjtiHtinuul  of  curt4iin  iunnr  rcliUioBiJ 
to  oertoin  outer  reUtious  ib  one  iodivinbla  Motion ;  but 
lis  complex  form,  such  ndjnstmvnt  i-oDsists  ofeovoml  stagwj 
admitting  of  ^rouLt-T  or  K^m  disKociiilion  from  oao  natrthi 
— Hjapabloof  bocon»ng.froif»M»n(*  of  eorr«ij>onJene*».    'tba»,\ 
unong  oUion,  reaalte  the  order  of  psychical  actions  kuowa| 
u  Men)or7. 

HVIulo,  in  luiy  instinctire  act,  wo  toe  an  ontiro  procon  of 
bringing   internal    rohition-t    into    hnnnony   with   cxtcm»l 
relations,  Memorr,  taken  alono,  exliibita  relations  in  ooit*^ 
idioiUDCtK  which    do    not   inclndo  any  aolivo  uynstmonfeH 
of  the  orgnnisin  to  n^Utiona  in  the  environment.      Though^ 
tliose  succeesioQS  of  ideas  which  coostitate  Memory,  nmu-iy 
oU  roprmmt  past  axprrioocea  of  tbo  oalcr  world ;  ynt.  w 
many  if  not  tnont  of  thom  iitand  fur  post  ospfHenceH  ttt  tim'i 
OQlor  world  that  nro  furtuilonaly  oombiDL>d,  it  is  clear  that,' 
even  coosidi'Tod   at   fragmrnta  of   corrospondunooa.   tbojr 
eatmot  bo  held  to  hnvo  ns  mnrkod  a  harmony  with   thai 
•Dvironmont  im  have  the  homologous  parts  of  aatomatio 
actions.    Troe,  mdi  act  of  rooollootioo  is  (ha  daubliihmaal 
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of  an  inner  relation  aasworing  to  aonw  oator  relatioD  ;  bub 
Its  thnt  oatcr  rolntioa  u  ofivji  ft  trkositoiy  one,  thu  intur 
rdatiuu  MtAblisli«(l  in  tho  act  uf  rei»)llfiction  ii  odeu  une 
anawering  to  no  rebtion  now  vxiatjng  or  ever  likely  to  exist 
ogiiia ;  and  in  that  buiixo  iit  nut  »  correspondvnoe.  Tb« 
uorrmpoudouoo  hem  becomm  Dvanewent. 

From  Ibi.i  it  will  probably  be  iofeired  that  a  iwti»raotory 
ttocount  of  Memory,  as  viewed  from  our  pn«ont  Btaud-point, 
is  iinpmclicublo.  The  doctrine  tliat  nil  pnychlad  vUiuigoa 
»ro  iDtorprctttble  as  incidents  of  tbo  comspoodeaM  between 
the  organism  &nd  its  onvirounicnt,  sucma  to  be  at  fault. 
Besides  tbo  bcC  tbot  port  of  (bo  psj-chicol  duugos  oon- 
Btituting  Memory  baro  reference  to  uo  existing  oatdr  rvU- 
tiouK,  thoro  i»  tbo  further  fact  that  many  trnins  of  thought 
have  app«reutly  little  or  ootluDg  to  do  with  adjusting  the 
conduct  to  tku  ru^nirviiiont!!.  But  though  thu  position  of 
llomory  in  iho  p«yeholk>gicnl  ayutom  hm-u  skctclK'd  ont, 
may  tK>t  be  at  once  understood,  we  need  Duly  pur&ao  the 
syuthesia  a  step  farthor  to  6cc  bow  Momoi^  results  from 
that  wune  pfocoss  of  duvulopmoiit  by  which  Instinct,  l>voom- 
ii^  uuro  and  moro  oontplicatcO,  GuuUy  umh^^  into  the 
higher  forma  of  psychical  action. 

8omo  clue  will  bo  guioed  on  obsenring  that  while,  on  tJie 
cue  luuid,  IiuLibct  may  bo  regarded  as  a  kind  of  urganixed 
uii-tnury ;  on  lUe  other  biuid,  Mumory  may  bo  regordod  iia  a 
kind  of  incifHcnt  instinct.  The  autoamtic  actions  of  a  bee 
building  uuo  of  it«  wax  colU,  ausn-er  to  outcT  roUtiotis  so 
coii.ituntly  experienced  tJiat  they  are,  as  it  were,  orgiutcally 
remembered.  Con?ers<Jy,  on  ordinary  recollection  implies  » 
eoIiL'siuD  of  pnychicul  Htatct  which  becomus  strongvr  by 
rogii-tition,  and  »o  appruxiuiatoj  more  and  moro  to  ibo  in- 
disttolublo,  tlie  antomotic,  or  instinctive  cohesions.  But 
Icnviii;^  rough  i)U^i,'0«tion4,  let  an  toko  up  tho  goncrol  argn- 
incut  from  tlur  poiut  reached  at  the  close  of  the  hut  oluptw. 


(  200.  So  k>ng  OS  tb«<  psychical  ohangei  ore  oompletety 
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MtomBtic,  Memory,  u  we  nsderstand  it,  cminofc  exta 
oumot  exist  tliose  iirGgnlar  pHycltickl  cbaa^ee  seen  in  ll 
aModatiOQ  of  ideas.     But  when,  an  a  c<mwqiii<ncu  of 
TKncing  comploxtty  and  docrDasiog  freqaeittfT-  iu  tho  gmi 
of  uxUimal  relation)!  rcvpoodod  to,  thora  arise  groapt 
intenial  relAtiona  wbioh  aro  itnporfoctly  orgMiiziHl  nod  fall 
abort  of  automatic  regularity;  then,  wtiat  we  otil  iiomoTf 
twcomoa  nascent.      For  tho  elucidation  of   this   wo  mad 
again  lutvo  recourse  to  symbols. 

A»  liefore,  let  A   BCD,  represent   the  group  of 
exiatent  attributea  common  to  living  bodica  iu  gworral. 
e,  f,  g,  Btat:d  for  the  further  attributes  distinctive  of 
oikBs  of  crcnturos  munUy  K«rving  for  prej.     And  let  jb,  &,  tw 
the  attributes  peculiar  to  eoniu  species  of  thnt  cLuM,  wbio!^ 
wlien  attacki'd,  dcf(>nda  itself  in  a  particulur  wnj- ;  wbilv  k,    ,„ 
m,  are  tlie  somewhat  similar  attributes  peculiar  to  aturthiMJ 
species  whoso  defi-nc-u  la  a  rulAliatiou  worse  thou  Ui«  uttadc.^ 
Wo  have,  then,  two  very  aiiuilar  complex  groups  of  oo> 
existent  attributes,  ABODafgAjb,  anJABOU 
o  f  g  A  m,  wliifh,  hy  tho  hvpotheAis,  nrv   nut  Iroquootl/ 
repented  in  exjx^riouce  ;  but  wbieh,  when  thejr  do  ocour,  are 
attended  by  different  coosoqnonces.  The  altributea  A,  B, 
1>,  being  prttM'Hted  iu  evi-ry  oxporienoo  of  living  »i 
Mtt  reapomled  to  by  aiitomntically-couuoetvd  intiTim 
SimiUrly,  o,  f,  g,  the  attributes  of  ervoturee  eerring  fur  pnjt 
being  extremely  general,  have  tJsu  answenng  i&temid  a 
that  are  nutomiiticnlly  •  connected  with  tho  6nl  and  wii 
those  motor  clmugi^a  which  the  prvavntatioD  of  prey  culls  ft 
Unl  A,  k,  and  A,  m,  not  reeurriug  ew  onou,  ar>' 
by  interuiil  tttttles  that  are  not  orgiuiically  cu-oi< 
thMr  rmpectivo  groups,  or  with  the  motor  changea 
Ihoao  gnupa  ahooUl  |ir<>tlitc(>.    tiueh  beiug  tho  cunditiooa 
Uut  oaae,  what  mu-U  l>B)>i)eu  ? 

Ii:  the  fint  place,  the  mere  complication  in  the  sola  of  iu 
pnMaionii  serviug  an  slitnuli  to  special  actions,  itaelf  impliaa 
■omathing  like  a  oaaceut  Memory.  For  aa,  on  tba  one  liaa4 
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Uio  nerv-ou  oootre  hj  which  aay  imprassloos  A,  B,  C,  D, 
fit  C  f:>  K  ^  *'^  co-ordinated,  cauuol  receive  ikU  tlum 
iiupreseiona  at  obvolutvly  tlic  juimii  imtaat ;  and  ui.  on  tba 
other  huid,  the  special  MCtioDa  to  be  produced  can  bejtn- 
doced  on);  by  co-opumtioa  of  all  Uiv«u  itnpniMiotu ;  it 
follows  that  thoj*  must  Mrror&lly  hnro  »omo  Blight  [ler- 
aifttence,  so  th&t  the  hut  loity  uriiio  bolbn  thu  first  fodw 
aw»y. 

Not  to  dwell  on  this,  however,  let  as  dow  observe  Lhnl 
lioce  tho  flUt«9  auan-eriu]f  to  A,  k,  &ud  thoae  autwcnii);  to 
It,  m,  hare  been  ODlH-qaeutly  cootu.'vtcd  with  their  roHpeutire 
i^oupa  of  HtutuH  and  tliu  DOqueiit  octioiu,  thu  aorroas  c1uu)|^-b 
liy  which  thoy  am  thomsi'lvwa  prudaoud  and  by  which  they 
produco  aubsetiuent  cbaiigo»,  mast  be  slow.  Psychical  states 
that  ol^ia  rvcur  iu  a  giveu  order,  not  only  become  increas- 
ingly coherent  but  the  transitious  from  each  to  the  next 
bocoine  more  nod  more  rapid ;  aud,  conversely,  the  cobeaioa 
of  psychical  statuo  ihnt  bavo  boi'D  ntrcly  couutctcd,  in  not 
rotily  fiwble  but  thn  Lramiitiomt  tiike  appreciikble  times  —  a 
fact  well  exomplilied  ia  Icwruiug  a  languago.  But  the  toler- 
ably deliberate  succc^uion  of  pflycUical  staluii  ia  otu)  of  the 
DonditioDs  to  Muiiiory.  A  rvmi!tnbniii4»  implim  a  conscious- 
aesH,  and  a  ootiaciousaesa  implies  a  perceptible  dor&tioQ.  The 
nervous  states  which  are  gone  through  iostunt*nooD&ly — m» 
tbusv  by  which  we  iafur  the  diittancvs  of  the  objects  wo  look 
at— ilu  not  enter  into  what  wc  terra  Aiemory  at  all :  we  uru 
uacoiucious  of    them   because   Lhoy   have  ao   appreoinblo 

tjMtrsisIeDce.  Hcnco,  the  oocarrenoe  of  these  companoively- 
slow  psychioal  chaagos  is  a  step  towards  the  evolutioa  of 
Memory. 

A  furtbor  coasoquonco  is  now  to  be  noted.  When  either 
of  the  groups  of  attribulUM  ABC  D  efg&  A,  orAB 
CDefgikm,  it  proseutud,  thu  sul  of  impressioai  A 
B  C  U  e  f  g,  produced  iu  common  by  both  of  tbem,  and 
by  all  oreatun.*^  Hriritig  for  proy,  tonds  to  excito  thv  actions 
by  which  prey  is  ordinanly  ciuight.    At  the  same  time  thv 
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inprosflton  prodaced  by  h  Ic,  or  b  m,  hk  tlio  case  uukjr 
teods  to  excite  thoee  modified  actions  whicli  oocntrod 
experieboe  aflcr  it.     Not  only,  hovrnrur,  is  tho  actatal  pro- 
dndiou  of  thew)  modiliMl  uctiona  aacertain,  from  Uio  vx 
perieuoo  liaving  been  tusufficicDily  rcpi?at«d,  but  eitJier  of  tbo 
two  t«ti6oncios  moat  be  pnrtially  opposed  by  tbo  other.   Tb« 
itDpresaiou  KsultiDg  from  tho  utkributo  h,  hoiag  cotntnuu  to 
boUi  groups,  tvnds  i>q(tAlly  tu  excite  ciUiin-  oftho  modified  eieU 
of  Wliona;  white  from  k  tlic  incipient  effeoi  it  n  pnrticiiW 
mode  of  attack,  and  from  m  tfao  incipiout  effect  ta  runniug 
away.     Uenoc,  ono  goneml  and  two  ttpvciitl  Eots  of  hcctaiu  ^ 
are  instigntod  ;  and  from  tlio  bttlanco  of  tbo  inatigatiuus,  it  H 
will  olWii  hAppen  tliat  no  immedinte  action  at  nil  raxooi.  ^ 
The  variouB  psychical  states  involved  in  each  sot  of  motions, 
soremlly  l>ecomo   nascent ;   bnt   none  of  Uiotn  imch   thnt 
iDtvnaity  wliit-b  they  would  hwo  wero  tlio   mcitiooM   p«ir- 
fonued.     In  tho  chief  nerrouo  eeotro  the  difTerent  impn«- 
■ioDfl  servo  as  diflerent  motor  impuUea;  and  tlieao,  being 
eeveraUy  enpplantcd  by  one  another  beforo  they  pass  into 
actnal  motor  changos,  will  each  of  thorn  consixt  of  an  iod. 
piont  or  Runt  form  of  that  nervoiui  atoto  which  would  linvn 
accompanied  the  nctnal  motor  change  had  it  occurred.     Bnb^l 
sudi  a  saccesaion  of  atat«a  constitutes  ramemhnxno'  of  the  H 
motor  cbangfii  which  thus  bi^conio  incipient — oonMtitntM  a 
memory.    To  remember  a  motion  jnst  made  with  the  armi  ia 
to  bare  a  feeble  repetition  of  those  internal  stalua  which 
accompanied  thu  motion-^ia  to  liavo  au  incipient  vxcilomonl  { 
of  thoBO  ncrvoB  which  wer«  atrongly  excited  during  tho 
motion.   Tims,  then,  tlieee  naacent  nervona  exe!ti-ni<-ntj)  that] 
conflict  wilb  ono  another,  aru  really  bo  many  iJeoM  of 
aotor  changoa  which,  if  atrongcr,  they  would  onuio]  orl 
rather,  they  am  Ihn  cbjvotivo  aid<>3  of  those  changea  whinhl 
tov  idow  ou  tlunr  aubjeotivo  sidoa.     Conaeqaontly,  Memory  ] 
BMOMarily  oomoa  into  oxiatMtco  whroovsr  aaiomutic  actios 
in  imperfeot. 
This,  howoTW,  is  not  all.    Boatdw  ft  Bwmory  of  its  own 
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DOTWDCDts  and  modca  of  action,  there  results  in  thv  otN 
gnnum  »  mnmorjr  of  tho<«()  combitultons  of  imprvsKioiis  it 
leoeires  through  llie  seusoa.  Under  iu  primary  form  Uiia 
adTaoov  is  a  con<;otnitant  of  the  adraaoe  jost  describod.  Aa 
the  oxtomal  group*  of  aUributoa  and  rcliUions  rospondud  to 
become  more  complex,  and  hy  implication  more  inlraqaeab, 
tlio  answering  psychical  obaagoa  become  more  loosely  ooa> 
noctod  with  one  another  and  with  the  motor  changes  appro- 

iato  to  them ;  and  tho  groups  of  impressions  boing  lam 

hereni,  a  nasoont  memory  of  the  oomponont  improasions 
beoomea  pos.iibIe.  But  nndor  its  avcondnry  or  duriTative 
form  tbia  odrance  ia  a  far  largor  one,  as  we  aluill  now 
eco.  For   the   same  progress  which   gires   the 

ability  to  roeuire  tho  complex  impntssions  roqiur«d  to  di>- 

nniue  complex  notinnx,  gives  the  ability  to  riKOtro  com- 
plex inpreaBiooa  whicli  do  not  tend  to  determine  any  actiona 
at  all.  Evolution  of  the  aeosea  and  tlie  uervoos  By8tem> 
wliilii  it  nuJcos  pOMible  the  di^crinitnivtion  of  rarioua  kinds 
}f  enemies  and  prey,  ty  the  Bp<-citil  oumbioations  of  attri- 
butes thuy  Geverally  present,  also  makes  possible  the 
disonminfttiwn  of  various  other  objucts.  Tho  powor  of  co- 
ordinating the  impressious  of  size,  form,  ooloura,  motional 
which  stand  for  a  particalar  animal,  is  likewise  a  power  of 

i-ordinating  the  impressions  that  ituind  for  troos,  planta, 
ttonuK,  and  surronnding  thingB.  Moist  of  tbeae  snrrounding 
things,  hovri»^or,  hava  no  immediate  rvlations  to  the  needs 
of  tho  organism — are  nut  hubituolly  followed  by  special 
moijsr  cboogea;  aad  therefore  do  not  tend  to  excite  motor 
clianges.  Bnt  while  the  i:lusturod  psychical  states  prodooed 
by  tbo  cloiiMnKl  proportuM  of  inanimato  objects  bave  oenoUy 
DO  direct  connexions  with  tho  actiona,  they  have  direct 
connexions  with  one  another  of  all  dogmoa  of  ooastancy; 
And,  by  ounsvquenoi',  havo  all  degrees  of  the  tendency  to 
arouse  one  another.  ^\'^ilo  tlio  absolotvIy-persUtont  rela- 
tions among  external  attributes,  are  responded  to  by  in- 
ble  relations  of  peychical  states  j  the  otbets,  in  their 
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rMpvotive  grulea  of  pwu&tenv,  tin  twiponildd  to  hy 
chtcal  SMias  proportionate  ia  tbeir  degreM  of  cobfurioo. 
Heace,  ot  tlto  imptvssioiis  producod  hj  Hdjooent  object! 
dnriiig  tlio  iDuvt'uiitiitfl  of  (he  urgniiUm,  I'och  w  Apt  to  malM 
naacOQt  ccrtitin  otUer  iukpresaions  wich  vrliicLi  it  hiu  booD 
<;ounccted  in  experionco — cidU  up  tdona  of  sacli  otbw  ia> 
preastons ;  that  is,  oniuea  «  roinoinbnuio*  of  iho  attribulM 
prerionsly  fuaod  in  ootmexion  with  tho  pereeiTOd  ullnbotw. 
As  UiKW  psycbicftl  bIaIch  luiro  in  their  torus  been  conucwUd 
with  others,  thc>-  t«ud  to  nrotiso  luob  othnra ;  and  thus 
there  visvs  lUiil  itiioraaaion  of  ideoa,  pnrtlj  rcgalur,  pnrtly 
irroguliir,  which  we  c&U  Mumory — n-gular  in  8C  fiu-  ns  tho 
rouuGxiona  of  cxtcroul  phunotupn*  Art  rvguhr,  nnd  irrega- 
Inr  iu  so  ftf  as  tho  groups  of  thow  phononuina  oocar 
irregulKrly  in  tb«  eDvirunment. 


< 
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(  301,  This  truth,  that  Memory  oomes  ioto  vxitteiHW 
ivbon  lh«  involved  ooDnexknis  among  psychical  stales  rcndnr 
llicir  Aucoessions  impcrfct-tly  nutomutio,  is  in  hnrmony  with 
the  obverse  troth,  that  lui  fo^t  nn  thoxe  conoc^xiorui  nmoog 
psychicJ  Bt»t«i  which  we  form  in  Memory,  grow  bj 
fOiiBlaQt  rfpotitioQ  antomnlio,  thoy  conso  to  bo  part  of 
Memory.  Wn  do  not  speak  of  ouraelroH  na  rrcDllacting  re* 
latioM  which  have  booomo  orgatiicsUy  registered.  We  re- 
colloct  tho«o  K-lattooa  only  of  which  the  rcgistraticiti  is  in- 
i-Diiiphttc.  No  one  i«meinbers  that  llw  objoct  at  which  ha  j 
looks  has  an  opposite  aide ;  or  Ihac  a  certain  modilicntion  d  fl 
Lbo  visual  impn-Mion  implies  n  certain  distance;  or  that  the  " 
thing  he  BreH  moving  about  is  a  live  animal.  To  ank  a  man 
whetlKn*  ho  rpmembera  tbnt  the  ran  shines,  that  Gre  borus, 
that  iron  is  Itiird,  wnidd  li«  n  mi^uiie  of  langnogo.  I'iivn 
the  almost  forhiitoui  coDQcxiuas  among  our  expcni-nces, 
cease  to  ho  cla*Mnl  aa  mcmoriit  wbvn  they  Iiavo  bisrome 
thorouglily  fninilinr.  ThiKij;h,  on  h'-iiring  the  voice  of  some 
linacen  pcrwn  Hli|{li(ly  knowii  to  uh,  we  wiy  wo  rocoUcct  to 
whom  the  votcx>  b*  longs,  wo  do  not  ns«  iho  samo  expresaloa 
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TCspectiog  the  rotoes  of  tfaoBO  with  wbom  we  live.  The 
mcftningB  of  words  wliioh  in  chilillinod  hftvo  to  be  cod- 
Kioosly  recalled,  seem  iu  adult  life  to  be  iininediat«1y  pre* 
tent.  But  the  clearest  inst&DCe  of  the  gradual  lapse 
of  memorj'  ioto  antomatio  cohtvoDCC,  is  yii'Idtsi  by  the 
mumcian.  Ongiaaliy,  lie  was  tanglit  that  each  mark  on 
the  paper  has  a  certain  name,  aod  implies  llutt  a  particular 
key  on  llio  piano  Ls  to  be  struck  i  and  daring  bis  Ant 
lefl^«D3,  each  recorrenoo  of  tliis  mark  was  accompanied  with 
a  distinct  procvsB  of  reeoltc«ting  which  k(.-y  on  the  piano  be 
tnoHt  otrike.  By  loog-continnnl  pnntice,  howovfr,  the 
series  of  pxycltinU  change  that  occur  l>etwe«ii  seeing  tiki* 
nark  and  striking  this  key,  bare  b<«n  rcdaced  ioto  one 
almost  autnnatio  ohango.  Tho  vimiftl  perooplion  of  the  orot- 
ohct  or  (jaawr ;  the  perooption  of  it«  position  on  the  lines 
of  the  stare,  and  of  il«  rebtion  to  the  beginning  of  the 
bar ;  the  cooscioaBaees  of  the  pUoe  oo  the  piano  where  the 
answering  key  lies;  the  oonwioMnMS  of  the  muscular  ad- 
justmenta  required  to  bring  the  arm,  bond,  and  finger,  into 
tlM  ftktitodea  rvqniaite  for  touching  that  key ;  the  ponaciofis- 
nosa  of  tho  nnscular  impglse  which  will  give  a  blow  of  Cha 
due  strength,  and  of  the  time  during  which  the  innsolM 
nnet  be  kept  contractod  to  produce  the  right  length  of  Dota 
—all  ihcsc  mental  stMas,  whicb  were  at  Antt  to  many  sep*- 
rate  TOooUectioos,  ultimately  constitute  a  auocesaioo  ao  rapid 
that  tho  whole  of  tliem  pass  in  nn  inMtnnt.  As  bst  as  tlwy 
oenae  to  be  diaUact  states  of  miod — as  fast  aa  they  coaae  10 
fill  apprvcinble  places  in  oonadonsnAss.  so  faat  do  tJiey  be* 
oomo  automuic.  The  two  things  are  two  sides  of  the  saae 
thing.  And  chua  it  happens  t^t  the  pmctixi'^1  pianist 
can  play  while  coOTeraing  wilb  these  around — wlule  bis 
memory  L»  occupied  with  quit«  other  ideaa  than  the  DUkB- 
ings  of  the  signs  before  bim. 

Now  the  fact  that  in  oandrw  psychical  states  which  nm 
originally  connected  by  the  process  we  coll  recollection,  he- 
ooDie,  by  porpetoal  repotitioa,  oontiootod  Mtomatically  or 


• 


■rscUl.  KTXTBUn. 


faaatiactirGly,  ta  mutifeetly  the  obrcno  of  Uie  fact  Otrnt  at, 
iu  tlie  deTflapmenl  of  tlis  inslinots,  Uio  pfiychical  at&to* 
grovr  into  more  involved  groapa  Uiat  are  less  frrqafoUy 
rvpL-Atod,  th«re  occur  among  Uwnt  coaacxioos  chat  luv  not 
BUtutnaLic,  uid  muntory  oommonoM.  Our  iadoctivo  knovr* 
lodge  of  Uie  o&o  fact  ooafirnis  our  deduotioa  of  ibo  oiiutr. 

^  202.  ^fl>moTy,  then,  pertains  to  that  class  of  pfljcluoa) 
etat4.-6  which  aro  in  procoM  of  buing  orgnuiscd.  It  cuatiauci 
ao  long  iw  tlio  oi^^aaiking  of  theta  ooQtiuuca,  aitd  diMppoan 
when  the  organizatioo  of  them  ts  oomplote.  In  (he  ndvanea 
of  the  corrcspondvDOO,  each  more  complex  cltulur  of  attrU 
butiHi  and  ri-latious  which  a  creature  acquirer  tbo  power 
of  recognising,  is  responded  to  at  first  iri-egubrlj-  and  un- 
certainly ;  and  tltcro  in  thon  a  wi-ak  rcmembraoce.  By  mul- 
iiplioation  of  cxpcrienova  this  rcmvmbrancu  is  made  atrongor' 
— tlw  (ntenud  cohcaioait  are  better  adjuKtud  bo  the  external 
pomiitloncca ;  and  the  response  is  rendered  motv  appropriata. 
By  further  moltiplication  of  experiences,  the  intemnl  rvla- 
tious  are  at  last  stmctandly  n^giatcrcd  in  hannony  with  thft 
external  ones;  and  so,  oonaciona  memory  paura  into  uoeoD. 
adons  or  organic  n>emory.  At  the  aame  time,  n  now  and 
t^U  mote  complex  order  of  experiences  ia  rendered  appnci- 
able.  The  rvlaliooai  that  occur  between  thoso  groapa  of 
phenomena  that  have  thus  been  neremlly  intogmted  in 
eooaoiosBoeBS,  occopy  Memory  in  place  of  the  relatiooa  b^ 
(weoo  tho  oomponvuts  of  eaoh  groap.  Tbeee  become  gradu- 
ally organised ;  and,  liko  tho  preYiooi  ooM,  are  looccedad 
bj  othan  mon  complex  stiU. 
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{ 203.  lltab  the  commonly-asaQnied  hiahu  between 
Beaeon  sod  Instinct  has  no  cxJBtonce,  is  implied  both  in  the 
orgumcnl  of  tbo  luL  few  chapters  nnd  in  tbat  moro  goooral' 
argument  4:Ubor«ted  in  tbo  procudisg  pnrt.  The  Gc&«rel 
&7nthosiii,  by  Bhoiving  tluit  (til  intctligont  action  whatever  is 
tlie  efit.'ciing  of  conr«apoiideiicoa  between  internal  changes 
und  external  co-«sistcnces.and  aetincncos,  and  by  t^oning 
that  thi:*  couliimous  odjuittmcnt  of  Uninr  to  outer  rvlatioiu 
pro^rcaaeA  in  Space,  in  Time,  in  Bpectolity,  in  Generality} 
and  in  Complexity,  ibroagh  inaeuaible  gradations ;  implied 
that  tho  hi^Mb  forms  of  ptfyohical  sctirity  arise  litllo  by 
libtla  out  of  tho  lowest,  and  cannot  be  definitely  Kvpareted; 
from  them.  Not  only  docs  the  rewntly-enoaciatcd  doctrine, 
that  the  growth  of  iutolligtmoo  is  throughout  dvtenninod  by 
tho  i-u|>otitionof  oxpcrieiicuH,  tuvolvo  the  continuity  of  lU«fion 
with  Instinct ;  but  this  continuity  is  involved  in  tho  pre- 
viously-c-nuncintod  doctrine. 

The  impossibility  of  eslabli.thing  any  lino  of  demarkation 
between  the  two  may  be  clearly  demoustrnted.  If  over>'  in- 
Btiactive  action  ia  on  adjustmenb  of  inner  relations  Co  outer 
relations,  and  if  every  rational  action  is  dIisq  on  adjuxtmcut 
of  inner  relations  to  outer  relations;  then,  any  alleged  di*> 
tinotioQ  con  have  no  other  basis  than  aomo  difibrvnoo  in  (he 
ohorttCters  of  che  relations  to  which  the  adjustmeDt«  oro  mado> 
It  uiut  bi-  that  while,  in  lustioct   the  corro^pDudenoe  it  be> 
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tvn«ii  inoer  and  oater  relations  that  an  very  simple  or 
general;  in  Rc»«od,  tho  corrcxpouilcnco  ui  bvtwetrii  tmier 
Mid  outer  n-lntious  tliat  are  complex,  or  apeoial,  or  ttbslmcC, 
or  iufrequent.  But  tho  iiomplvxity,  speciality,  abstmetucoa, 
and  ialrvqaoDcy  of  rvIntionA,  are  eotiroljr  mattOM  of  dugroo.  ■ 
From  A  group  of  two  uo-exiatent  attributes,  u))  thrtjugb  ^ 
groups  of  three,  four,  five,  six,  soTon  coexistent  attiibat«a, 
wo  miij  step  bjr  step  tMWud  to  such  iuvolvvd  groups  of  oo> 
Dxistuiit  attributes  as  are  exbibitc^d  iu  a  living  bodj  under  k 
particular  stale  of  tWting,  or  under  a  particular  pb^dca)  t 
disorder.  Uotween  relatiuos  uxperiMiced  every  laomotit  atid  ■ 
relatiout  lixperieouLsl  but  oue«  ia  a  life,  tberv  are  TuUtioai  ^ 
Uutt  occur  vrith  all  degrees  of  commouneita.  Uow  Uiea  cao 
any  particular  plukso  of  vompluxity  or  infrequoitcj  b«  fixed 
upuu  IM  ibat  at  wliich  InaliDct  ends  aud  Reason  bogina  T 

From  wliat«ver  point  of  view  rcganlod,  tbe  facts  iinplj 
a  grodonl  trnasitiou  from  thu  lower  forms  of  psycluoat 
actiuu  to  tUo  biglf^r.  Tlial  progreaaivo  oomplioatiOD  uf  the 
iustiucia,  wbtcb,  as  wo  luive  found,  iovulrea  a  progroaaiva 
diminution  of  tbeir  purely  automatic  character,  Ukowiao  i&> 
Tolves  a  Eimultanvous  commenovm<!&t  of  Memoryaad  Boasoa* 
But  this  joint  evolution  must  be  speviiicnlly  du«onb«d. 

i  20-i.  When  tbe  corrospondenoe  has  adfanoed  W  those 
environing  obji-<:t«  and  acu  which  prewnt  groaps  of  attri« 
bmes  and  rvktioDa  of  constderAblo  complexity,  and  which 
ooDur  wirb  comparative  r»reooaa — wlwn,  ootuoqoently,  the 
repetition  of  vxpi-riencw  haa  bom  utfoffloient  to  raako  tba 
»cQ«ory  ohangiM  produced  by  itucb  groups  cohere  perfootly 
with  the  ad»pt«d  motor  obangua — when  such  motor  ehunges 
nud  iho  impreiuoiui  that  aocomp«uy  them  aiuply  b»oon* 
ujiacuut  J  then,  by  implication,  there  resnll  ideas  of  suoh 
motor  clmogvs  and  iRipresmuna,  or,  as  alnody  oxplained, 
jMsiortM  of  tbo  motor  clutngca  bcforv  performed  under  lika 
circuiOKlaneuH,  aod  of  tiio  ooDOomitant  iuprossioDS.  Did  tlu 
prawaa  end  bsre.  tlMnt  wonU  ba  no  manifoMtaiion  of  mlio» 
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■litf.    But  the  process  does  not  end  hore,  u  wo  thall 
soon  see. 

For  thoogh  when  the  conflutoo  of  r  conipl«x  iaiprcssioB 
wiUi  tome  tUied  one  causes  a  conftuuoa  unong  iho  oMceat^ 
motor  excitatioaa,  there    ia  enUutod  a  certain  kesiUitJon  | 
And    (IioQgh  this    besitotioo  oontiQucs   m   long   as  thoaa  < 
iiaiwent  motor  oxoitations,  or  idea*  of  th6  oorrehrtire  tetimts,' 
go  on  loperaading  one  anotbor ;  yet,  iiltiin&tel;,  aome  one 
eet  of  motor  excitations  will  provail  ovcrr  tbo  rest.     Aa  th* 
groups  of  iintagoniatic  t«Dilenoi«9  »roa!<«d  will  scarcely  cv«r' 
be  exactly  balnaced,   ibe   strongest  gronp  will  at  length 
pass  into  action ;  and  as  this  Ecqnonco  will  nsually  be  the 
ono  that  bos  rccunvd  ononral  in  oxpt^ricnco,  tbo  action  will, 
on  the  arorago  of  oasea,  be  the  one  best  adapted  to  tbo  oir- 
oumsLaaoes.     Bat  an  action  thus  prodaced  is  nothing  elao 
than  a  radonat  action.     Each  of  the  actions  which  we  call 
rational,  prvsonts  thrc«  phosoe  answering  to  those  here  de- 
soribod ; — Snt,  a  certain  combination  of  iinpntssinns  aiguity* 
ing  some  combination  of  phenomena  to  which  the  organism 
is  to  be  adjast«d  ;  second,  an  idea  of  the  actions  before  per. 
formed  unilc^r  liko  conditions,  which  idvn  is  a  naMx-nt  i^xci* 
iation   of  the   nitrronii  t^ionM   before  concerned    in   sooh 
action!),  either  as  producers  of  them  or  as  affected  by  the 
prodnction  of  tbom;   and,  third,  the  uitions   themselTM, 
which  arc  aimplj  the  resnlta  of  the  naAcenC  excitation  rising' 
into  aa  actnal  excitation.     An  illostrattos  will  make  this 
daar.  A  snarling  dog  oommoQly  tama  tail  wk 

s  stone  is  thrown  at  him;  or  even  when  ha  sees  the  at 
motion  roqiiired  for  picking  np  a  stone.  Snppose  that, 
having  otlca  cxponenci-d  this  sequenco,  I  am  again  at* 
tacked  by  sadi  a  dog ;  what  are  tho  resolting  psychical 
processes  T  The  combined  impresaiotis  produced  on  my 
twncs,  and  thn  stai«  of  conscionsneea  which  they  aronse^. 
have  before  been  ibllowed  by  those  motor  changes  required' 
fur  picking  np  and  throwing  a  stone,  and  by  those  vimal 
raalciog  from  the  dog's  letaeat.    Aa  those  pay*. 


M6 


BTBCUL    8TXTDII 


eliical  etatee  have  repeatedly  saooeeded  oae  Baotber  to 
experionco,  thcjr  Iiavu  nc^nircd  BOme  oohesioa — there  la  a 
Umdoacj  tor  the  psjchicftl  Htabcs  excited  in  inu  hy  tba 
aoarling  dog,  to  be  followed  by  tboae  other  psychical  statea 
tluit  havo  boforo  followed  tbcm.  Id  othttr  words,  thvro  is  a 
mMOcnt  excitation  of  the  motor  apparatus  ooncemed  to 
picking  op  aod  throwing;  there  is  a  nascent  excitation  of 
all  ihu  KL'nsory  ncrrca  olTectcd  daring  such  acta ;  nod, 
tiiroagh  tbeae,  there  i»  n  nascent  excitation  of  the  riaual 
nerres.  which  on  previoas  occaaiona  received  impreaaions  of 
a  tlyiag  <l(>g.  That  i»,  I  have  the  iJeaa  of  pidlciDg  op  and 
throwing  a  Btooe,  and  of  noeing  a  dog  ran  away ;  for  thoM 
that  we  call  ideas,  are  nothing  else  than  weak  repetitions  of 
the  pfiychinl  states  oaosod  by  aotttal  impretaioBa  and 
motiona.  Bat  what  happens  further  F  If  there  ia  no  an- 
tagonist impnlsD — if  no  other  ideas  or  partial  exoitationi 
arise,  and  if  the  dog'a  aggrossira  denonstnttions  pnxlace 
in  mo  fvclingn  of  ndnqnaio  rividnen,  titOM  partial  ezcita* 
tions  pass  into  complete  excitations.  I  go  through  the  pre- 
riously- imagined  actions.  The  nascent  motor  obaagi-a 
become  real  motor  changes ;  and  th«  adjnstinenl  of  itmctr 
nlottODS  to  onter  relations  is  completed.  Thia, 

however,  is  jnst  the  process  which  we  saw  must  ansa 
whenorcr,  Irom  increasing  complexity  and  docraaaing 
freqnency,  the  antooiatio  ndjustnienl  of  inner  to  outer  re. 
latnas  becomes  onoertain  or  hesitating.  Hence  it  is  olccr 
that  the  actions  we  call  instinctive  pass  gradually  into  ih» 
■ctiona  we  call  rational. 

Further  proof  is  furnished  by  the  converse  fact,  that  the 
actions  we  call  rational  are,  by  long*continDed  repetition, 
rendered  antouatio  or  instinctirc.  By  implicatvon,  this 
lapsing  of  reason  into  instinct  was  shown  in  the  last 
chapter,  when  exemplifying  the  lapsing  of  memory  into 
instinct :  the  two  facta  am  different  aspects  of  the  same 
iuot.  But  some  instances  spocially  exhibiting  this  loBood 
aspool   may  hero   bo  3tly  giveii.  Take,  aa 
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the  actions  gono  through  in  tharing,  or  in  tying  » 
neckerchiof.  Evcrjr  inau  will  remember  tliat  wlieu,  as 
*    joaUi,    lio    first    BtU-'mpted    to    guide    hia    hands     by 

[  trnUrliing  the  reflectiona  of  th«in  in  tlio  looking-glttM, 
ho  was  ouable  to  more  ikem  rightly.  The  ordiuary  con- 
noxioofl  botweoD  tJie  risiud  impressions  recoircd  trom  bis 
Inoving  iiogvrt,  and  the  mtuonlar  fadings  atooompsoying 
thoir  mutioua,  no  lunger  holding  good  when  he  had  to  deal 
with  ibo  imagL-s  of  his  fingers,  ho  ins  lod  to  nulco  mow- 

tmcntft  eontnuy  to  tbo««  ho  iuMaded.  Only  «l>cr  Mtliag 
himRelf  to  WBt«h  hov  lite  muscular  feelings  and  lius  rvUected 
appearftDoes  are  related,  and  then  oonsdouvly  making  % 
Cfriain  inotioa  in  oxpeototion  of  a  certain  appL-amnoB) 
did  he  slowly  tiiiuilor  the  difficnlty.  By  daily  practice,  hi}W> 
ever,  theso  psychical  chaogos  have  becumo  ao  well  cty- 
ordiuated,  that  fae  now  shame  whilo  thinking  of  something 

Lj^to.  StiU  more  inarlcad  is  tlw  nuulogous  process 

'that  occurs  in  the  microsoopist.  ^Thitever  he  places  under 
the  obJMt  glass  ia  svon  inrerted,  and  with  its  nght  and  left 

,  sidus  inlcrchangvd.  All  adjustments  of  tiw  »tago  aud  oU 
motions  of  his  disaceting  Inslruments,  have  to  be  made  in 
du-cctious  opposite  to  those  which  the  aninitiut«d  oye  would 
diotato.  Vut  habit  rendors  this  rovvrsed  uumipolalion  as 
Msy  as  ordinary  monipulauou — it  becomes  as  onuecesaary 
fur  the  microscopist  Co  take  thought  how  he  shall  move 
his  bands  in  the  ono  tnao  as  lu  the  other.  Tha 

appr^>xiiQately-automatio  chaiaccer  of  habitual  actions  is 
cluucly  proved  when  they  are  performed,  aa  they  often  are, 
iuspprupriat^-ly.  Any  onu  accustomed  to  truvL'rsu  parlioular 
strvutM  on  Ilia  way  to  somo  place  of  busiuesa,  liuds  that,  when 
intendiu^  to  hnuich-off  elsewhere,  fae  is  apt,  if  engaged  to 
thought,  to  follow  the  nsaal  route — ollen  fur  a  long  way 
bt^yooii  the  point  at  which  ho  should  have  diverged :  the  uou 
prttittions  n^ocivi;d  from  the  familiar  objects  be  passes,  caoM 
liini  to  make  the  ordiuary  crossings  and  turnings.  lo 

nading  alood,  again,  the  Uw  is  well  displayed.     Originallj, 
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right  of  Um  loibgrt  iru  followed  bj  tboDght  of  tbe  sooods  i 
and  Ihonght  of  tlw  nooDdx,  by  «uch  TwaI  actiotu  u 
roiule  Uie  eonnda.  Itut  eventually,  tbe  oooncxinna  between 
Timuil  imprrNiiotiH  luid  vocal  bcliuDs  ^row  m>  (ur  KtitornKtio, 
that  it  becomes  possible  to  rend  aloud  sentonco  alVur  im- 
tenoe  wliilo  oc-cupiitd  in  thinking  of  somothiag  else — wliilo 
nnooawioUM  of  tho  worrLi  nttorvd  uid  tho  ideas  convuyod  by 
tboiD.  In  sbori,  maiij-  if  uot  most  of  our  oommoo 

doily  actJona  (actions  every  Blep  of  whii'li  was  originally  pr«. 
ceded  by  a  cousciouaaeaa  of  coasetjauucvs  and  was  thereforo 
rational)  Iikto,  by  p<T|>fltuil  rei>ci4lion,  boOD  rondored  more 
nr  loHS  nuloniatic.  Tliu  ntquiniu  impresBioua  bt-iug  madu 
oa  us,  tho  aj>propriat«  movoi^ents  follow ;  withoat  mem<ii7,  - 
rauon,  or  Tolitioii,  coining  into  play.  I 

^  30$.  A  farther  interpretation  here  becomes  possible. 
We  have  seen  that  rational  action  arises  out  of  iitstinctiva 
action  when  Uiia  grows  too  complex  to  bo  perfectly  auto* 
inatic.  Wo  havu  now  to  obsorvo  that,  at  tho  aanio  tiini.',  tbvra 
hriwn  that  kind  of  roattouiog  which  do4'a  not  dinivtly  lead  to 
action — tbat  reaaoniug  through  which  the  great  nUM  of 
Hurroanding  co>i-xistoncra  and  seqat-occa  are  known. 

Ax  faHt  a«  ibo  groupH  of  oxtcnud  attribuhM  and  rvlationa 
reoogni»Ml,  become  too  coinplt^x  to  bo  consolidatt^d  into 
RJngle  psychical  states,  there  result  both  the  opportunity  and 
thv  power  of  inferring  tnoh  attributoa  or  rvlatiuiu  lK>loiigia|[ 
to  any  group,  as  are  not  immediately  presented.  Par*  !&• 
itinct  continiMM  so  long  aa  the  stimuli  retpondod  to  are  mado 
np  of  few  and  countant  components.  Wbilo  the  combttuid 
iniprvMWDs  of  oolour,  position,  aixo,  and  mot4on,  which 
logtHhor  stand  for  on  ailjavcnl  object  that  can  bo  suiiud  fur 
prey,  urv  alono  rvoeivabla,  the  actions  will  be  pardly  muo- 
mntio.  But  by  tlio  tiroo  llmt  tbe  organisatioo  of  experioooes 
baa  given  a  powur  of  nppruciating  tlie  complicated  relatioiu 
of  form,  of  miznl  ooloiiriug,  of  peculiar  motiona,  Ac.,  along 
with  the  UK  ro  goneml  onus  of  colour.  positioDj  siio,  and 
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OKitioo  i  tlu)  nttrilnite*  and  roIatioBS  naited  into  n  group, 
hare  grown  not  osl;  too  nanieroiia  to  be  kU  nunfoUy 
prcBontod  at  th«  aamo  instant,  bob  too  samerons  to  be  all 
pkytienUi/  preeecud  at  llie  •otne  inxtoat.  For  the  mud* 
experiences  wbich  bsvo  rendered  tlwse  complex  groups  of 
•ttril>Qte>  oo^iMblo,  tutve  also  brought  them  before  tbe 
•etuies  in  sncb  variooa  wajs,  tbac  aometimcB  odd  [Mrt  of  • 
group  h&s  been  percepliblo  and  eomebimes  another  part  of 
it:  DOW  thotfC  cleiaenU  of  on  nnimal'i  form  and  m&rkiuga 
and  actiona  have  been  risible,  and  now  thorn.  Though  on 
the  average  each  expcriooco  of  the  group  has  resembled 
previous  oDC»t  yd  it  has  pre«oDtod  dome  nttnbnt«s  which 
they  did  not  present,  and  has  not  proitenled  others  which 
thejr  did  present.  Henoe,  by  an  accumulation  of  such  ex* 
purienoes,  each  complex  group  of  extomal  phtmomgna 
establiahos  in  the  orgnnism  an  ntuworing  oomplvx  group  of 
psj-chical  •tatoa,  whit^h  luis  tho  |wcalinrity  thnt  it  coiilainii 
more  statea  than  were  ever  produced,  or  ever  cua  be  pni* 
duood,  b;  any  one  pir^sonlatioa  of  the  external  groap. 
Wlmi  must  luippen  from  this  ?  It  must  luippen  ihiit  when, 
on  any  future  presentation  of  the  external  group,  curtain  of 
these  aggregated  peyclucal  states  lae  directly  produoed  by 
the  improssioiia  made  on  the  miuscs,  various  othi>rK  of  the 
psychical  states  tlwt  hnvu  bcva  aggregated  with  them,  or 
nado  coherent  lo  ihcm  by  cxporionco,  will  boconw  nasount ; 
the  ideas  of  one  or  more  unpercoivixl  attribulca  will  be 
OcOBsed :  the  nnpercoired  attributes  will  bo  inferred. 

Horo,  also,  the  doctrine  enunciated  is  veriSed  by  tbd 
eatal>IiHh<?d  truth  of  its  obverse.  Wo  btoly  saw  that  while, 
on  the  oue  hand,  iiulinctivo  actions  pass  i»to  rattooal  actions 
when  from  increnaiug  complexity  and  infn.-<|nenoy  tboy  bo* 
eooio  imperfcvlly  autoinatic ;  on  the  other  baud,  rationn) 
■otioni  pass,  by  coiuitaut  rupotition,  into  automatic  or  inalinc* 
tive  actions,  tiimilarly,  we  may  here  see  that  while,  on  the 
one  band,  rational  inferences  arise  when  the  groups  of  attri- 
boles  and  rvlationa  cogniaod  beoomo  i».ch  that  the  impret^ 
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sions  of  them  ouurat  be  simultancotiBly  co-onltnBt«d ;  <m  the 
other  liiLnd,  rational  infvrcnces  p*iM,  by  conKtimt  rccnrnMice, 
iato  ADtomntio  inferences  or  organic  intaitiontt.  AH  Ac- 
quired perceptions  exmnpltfy  this  troth.  The  numUrrlMB 
cases  in  which  wo  bvoih  diroclly  to  know  the  distttaoea, 
fortas,  solidities,  toxt&rca,  &e.,  of  the  thin^  aroand  ns,  ara 
caaos  in  which  pttychicd  states  originally  answering  to  pb^ 
nomena  eeparately  perceived,  and  aQorwarda  connoctod  in 
thought  by  inf^roncc,  have,  by  rrpotition,  become  iadis* 
Bulubly  imit<H],  »o  lu  to  constitute  a  rational  knowlodg*  tbat 
ftppenrs  intuitive. 

I'htin,  Uio  oxperionco-hypolheeia  fnrnishra  aa  adeqoalo  bo> 
liition.  The  gcnuain  of  ioHtinct,  tho  duvelopmont  of  memory 
and  reason  out  of  it,  and  tlie  comtolidntion  of  rational 
BctioDB  nod  infcrettcea  iuto  infltinctire  ones,  are  alike  explie- 
ablv  on  the  Hinglo  principle,  that  the  cohosion  between 
pKychicttl  states  is  proportionate  to  the  frrquency  with  which 
tha  relation  betwoea  tlw  answering  extonial  phonomona  has 
boon  repeated  ia  experienoe. 
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^  206.  Bat  does  the  ezporioaw-bypothcBis  alftO  «xp1iUB 
the  evolution  of  tlio  higher  forma  of  rationality  out  of  the 
lowurT  It  does.  Beginning  with  reasooing  Ironi  particn- 
to  particniara — familiarly  exhibited  by  children  and  bj 
iMlio  auimab — the  progress  to  indnotive  and  dednctiTe 
nmsoning  ta  similarly  unbroken,  aa  well  as  Kimikrly  det«r> 
tniaod.  And  by  the  accumulation  of  experienoee  ia  »)to 
duturmiiKd  the  adranco  from  narrow  geucraliznliotis  to 
^etieniKsationa  anocesoively  wider  and  wider. 

Were  it  not  for  the  provalent  anxie^  to  eateblinb  noma 
abaolutu  dislindion  hotwoon  animal  iotoUigcnce  and  linuiaii 
IntelltgonoQ,  it  would  be  needlea*  to  aw«igD  proof  of  this. 
Even  as  it  is,  Ui«  truth  ii  m>  Busifast  that  under  D>oat  of  !ta 
Bspecia  iMno  quMtion  it.  Kvery  onp  admits  that  the  inluti 
white  oooapiM]  in  drswiug  thoM  simplmt  iDCpraoeea  wbidi 
by  and  by  boocme  euntoliduted  into  acquired  paioeptiona,  is 
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ttaraktng  ao  Ugber  ntioiwlit;  Uua  tho  dog  tfant  rMx>|{tiuM 
his  owa  name,  tbe  difTertrnt  membera  of  the  hoiLtobold,  and 
the  liDura  of  mmU.  Evcrj-  ono  must  abo  admit  tlint  tho 
steps  hy  whtoli  Uiese  tiimploAt  iufcn^accK  of  tlio  infant  paaa 
into  tbcMi  iarcroiicM»  of  high  complexity  drawn  in  ndtilt  life, 
aro  ao  gradual  Uut  it  U  impossililu  to  mark  (he  ^acoessirtt 
steps :  no  ono  can  name  tb&t  da/  in  any  human  lifu  wbua 
the  alleged  divUtoD  between  apodal  and  general  couclasioiu 
was  croaaed.  Hcoco,  vrnry  one  is  bound  to  admit  that  as  the 
rationality  ot  an  tufant  i^i  no  liigb«r  than  that  of  a  dog,  if 
ao  high ;  and  aa,  from  the  rationality  of  the  infant  to  ibat 
of  the  man  tho  progrees  is  ihrongh  gnidations  which  aro  in- 
Gnit«iiinial ;  tlu>ro  is  aliw  a  ter'na  of  inSniWiitnal  gradationa 
thruugli  which  bi*uC«  rationality  may  puna  iotohmoaamtion- 
alitr.  Further,  it  most  be  admitted  that  as  the  ossimilatioa 
of  experienoea  of  aucceaaively-incrcaeing  oomploxity,  suBIoea 
fur  llio  utifolilin);  of  reason  in  ihu  individual  human  being; 
•u  muni  it  auiSce  for  thv  uvulution  of  n'ltNon  in  gvuvral. 

EquallyolcarisLhearguineutfrom  the  history  uf  civilization, 
or  from  tho  oompariiton  of  existing  races  of  mvu.  That  there 
U  an  iuimonM)  diir<:rvu<:v  in  abatractuOM  boLvrt^m  tlto  tvosoo- 
inga  of  Uie  nburigiDol  noes  who  peopled  Britain,  and  tho 
rt'Odouinga  of  the  Uoii-ons  and  Kewtons  who  have  dasoeadetl 
from  them,  is  a  tritv ruinark.  That  tho  Papuan  cannot  drair.' 
inlvrcnccs  approaching  in  complexity  lu  thoMU  daily  drawn  by 
Kuropcan  mieantK,  is  no  le^  a  platitude.  Yot  ao  ono  allegiM 
an  absolute  distinction  between  our  faculties  and  ihoui  of 
our  romota  ancestors,  or  butvrocu  tho  faottltiea  of  oiviluted 
moD  and  thoso  of  aavagmi.  Forianatuly,  thortf  are  rvcorda 
ahowiug  ihat  the  udvaaoo  towards  conutptioaa  of  groat  oodi» 
phcation  and  high  generality,  haa  taken  place  by  slow  stops^ 
by  natural  growth.     Let  as  glance  at  ihum.  Sinipio 

buuierution  existed  before  arithmetic ;  arithmutic  bvfun) 
algobra ;  algebra  before  the  iafinitosimal  calculus ;  aud  the 
more  spociat  forms  of  tho  iniiuiuiaimal  calculus  before  ita 
toore  geaenl  forms.    Tho  law  of  the  scales  was  knoWB 


B. 


bofoTO.  tlio  gvuerol  law  of  the  Xerer  vaa  known,  t  tho  Uw  al 
Hyo  lerer  was  knowa  before  tlie  Uwa  of  ooinpoaitioa  utd 
RWolution  of  forces  were  known;  nud  tbeee  were  kncrwn 
before  the  tawa  of  motion  under  their  aoirCTaat  forma  wen 
known.  From  the  ftnoient  doclrtoo  tbitt  the  earvo  in  which 
tlie  Duu,  the  moon,  and  each  of  the  pl«ooUi>  moVM,  tl  a 
oirds  (a  perfectly  Bimple  and  conatant  figtn^) ;  to  the  doo 
trine  taught  by  Eeplvr,  that  vacb  momber  of  the  planetMj 
system  dcscribva  nn  ellipse  (a  mnch  loss  simplo  lUid  constiiat 
figure] ;  and  afterwards  to  the  doctrine  taught  by  XowtOD, 
that  the  carve  described  by  every  heavenly  body  is 
Bouie  conic  section  (a  still  less  simple  and  cotutont 
figuro);  the  itdviinco  in  gfovnility,  in  complexity,  in  ab- 
.stractDeaa,  Is  manif^-st.  Nuoicrons  like  iUuntmliona  are 
famJshi-d  by  rhysics,  by  Chomislry,  by  Phyaiolog}* ;  nil  of 
them  showing,  in  common  with  the  foregoing  ones, 
that  the  advance  baa  b4:cn  gradnal,  und  that  mcb  toon 
goDcnl  n'littiou  hiu  l)is.-ome  known  tbroogh  tlm  expme&oe 
of  rrlationM  a  degree  less  gcnersl.  If,  thco,  wo  haw 

proof  that  in  the  course  of  civiltEattou  there  lias  bix'O  an 
advance  from  rational  cognitions  of  a  low  order  of  generality 
to  tJioso  of  a  high  ordi-r  of  gi-iiendity,  bronght  itbuut  solely 
by  tho  acctitouhiLion  of  cxpt-rirnci-H ;  if  tliin  odvanoe  is  as 
great  as  that  from  tho  higher  forms  of  brute  rationality  to 
the  lower  forms  of  huioaa  ratioaidily  (which  no  one  who 
oomparM  the  g^'nt-ntlinations  of  a  Hottentot  with  thoso  of 
La  Ilaoo  can  lit-ny) ;  it  ia  a  Icgititnato  conclusion  that 
tho  accumulation  of  cxpvriennni  stiffiou«  to  acconut  for  tho 
cvoluliou  of  all  rationality  out  of  its  idmplesl  fomis.  llut 
dislinclion,  contended  for  by  Whatt>ly,  between  •pedal 
roaaoaing  nod  goniTal  rooeoniog,  is  untenable.  Gennmlity 
li  entirely  a  thing  of  degree ;  anil  unless  it  be  asserted  tbftt 
tho  rational  faculty  of  the  cultivatcsl  European  is  esMntiulljr 
dilTon'Dt  from  tluil  of  a  eavagu  or  a  child,  it  cBnnob  cotu 
■itlantly  be  oHacried  that  there  is  any  ossential  diSuranot 
between  bmte  reason  and  human  rvosoo. 
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}  207.  To  com[^t«  Uie  mrguaieul  it  needa  bat  to  ahour, 
by  a  Bpecial  af&thesis,  tliM  l)>e  eelabliahmoDt  br  every 
g;(tiioraliiutioi),  Bimple  or  coitiplex,  concrete  or  abslnic'C,  »» 
dafiaituly  explicable  in  coniormily  with  the  principle  bilher- 
lo  Irocwl.  ilto  gonorikl  \aw  ibat  thv  cohesion  of  pfyt;hical 
Bt4tt«s  is  ilcteruincd  by  ibe  (Vequeucy  with  which  thvy  hnve 
ToUowod  one  another  in  expurienvc,  nffonLi  u  wtisliutory 
BolnlioQ  of  Uiii  highvAl  u  of  tbv  lowest  jraychologtcsl  pbc* 
ttoiuojiA.  Whi-'n  trouting  of  the  inlegmlion  of  oorrviipoa* 
denoes^  sotnetbing  waa  done  townrds  shovrin^  Unit  thu  for* 
BtttiOR  of  the  moat  extended  gpneraliiatioiu  does  not  difler 
ID  motbod  from  tho  rormulion  of  tbu  iiimplest  perceptions  j 
but  here,  thui  may  be  more  deiioitely  shown. 

As  an  instance  let  us  take  the  discorory  of  tbo  rclntiou 
between  degree  of  erolation  of  tbo  nervous  system  and 
degreo  of intvlligence.  Originally,  no  Kuclt  rvlution  vms  reco^ 
iiiivd  or  waa  suHpi-cted.  Jt  wivm  known  tbat  oerlaia  crcoturM  j 
have  more  sagacity  titan  others.  It  was  known  that  oort4ia 
crcalun-s  hiivu  Lu-giT  ht^ads  than  otlwrs.  To  some  it  waa 
known  that  tho  largvr  LEvds  ooounouly  contain  Ui:gvr 
massea  of  soft  whitish  matter.  But  the  causal  coiuioxiona 
among  these  traits  vrcro  obscored  by  uthor  Donnexions.  In- 
teUigetit  creatures  wure  soca  to  have  varions  other  charac- 
;bnidi-!t  lur^ge  brains.  Moat  of  tlunn  are  four> ; 
It  (if  them  are  covered  with  fur ;  most  uf  them 
bare  teeth.  And  crcattmia  having  hu-go  bruins  were  socn  to 
bare  other  chanctvriatjcs  than  that  of  intelligeooe :  aa 
itMOgtb,  Ivugtb  of  lift),  Yivipurooanesa.  Uence,  there  w«i< 
ftt  firtt  no  reason  why  boigbt  of  iuielligence  and  extent  ol 
BOrrous  devolfiptucut,  should  bi>  thought  of  together. 
What,  t)u.'n,  wiut  uc^dtx]  to  cstulilii^i  a  mental  conocxiuu 
bolwMO  tbcmf  Nothing  but  an  SiCcumuUtion  of  ex- 
perieucee;  or,  as  we  say — a  multiplying  of  obaervations. 
TIjat  tbe  rationale  of  this,  and  iw  oonf'>riaity  to  tbo  gtinoral'' 
Uw,  may  be  onderstood,  k-t  as  have  reoourae  U>  symbobi. 
lift  A  itMid  for  the  known   oharactoriatio,  iotetligenoe. 
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And  lot  us  put  X  to  rcprosost  Uio  anknown  onftractoristw 
OD  whicli  it  ia  dcpondcnt — »  developed  iiervouH  Rystem.  Now 
A  isJouud  along  wiUi  many  varietioa  of  size,  forin,  colour, 
BtractUTv,  bnbit,  Itc. ;  ftnd  X  co-cxista  with  ibis,  lIiaC,  umI 
tbe  other  poculiiLritj,  besidoa  iutAlligooco.  Tlint  ia  to  wijr, 
tboro  are  xo»ay  diflV'ront  gi-otip<9  of  attribntea  rorioiuly  u> 
•ociated  with  A  and  X,  and  bjr  which  the  reUtion  of  A  to 
X  IB  disguisvd;  or,  to  contiimo  tlto  syraboli^thure  an 
RTonps,  B  C  D  X  L  r  Z  A,  P  L  F  A  Q  N  X  Y,  U  D  Z  B 
X  U  A  0  Y,  and  so  on,  in  conutleas  coiubioHtioaa,  But 
now  if,  other  thingti  btfiug  e(|Uitl,  the  oobestoa  of  pxyohical 
atatea  is  proportionate  lo  the  number  of  times  thoy  Itnv* 
been  connccU-d  in  cxpcriencv,  wlutt  musb  mult  io  Uu 
minda  of  tJtoNo  who  arv  continually  improMiid  with  grottpa 
of  attributes  which,  diOering  as  thoy  do  in  othfr  r\-Mpi>ct3, 
are  alike  in  presenting  the  rektion  A  to  X  ?  As  tliu  rfla> 
tion  of  A  bo  X  is  constant;  as  the  relations  of  A  lo  any 
other  attribatv,  and  of  X  to  any  olhi^-i-  nltribuU),  an<  not  Lxm* 
Btant;  na,  oous^xjuuutly,  tho  n-Uliou  of  A  to  X  occurs  with 
gntator  froquracy  than  the  rehition  of  A  to  nnything  eUu, 
or  of  X  to  anything  t'lsi'i  it  fulluws  from  ihu  general 
luw  that  the  psychical  stAtcs  answcriug  to  A  and  X,  will 
become  mom  coberoDt  to  «ach  other  than  either  ia  to  chtt 
rest  of  tbc  states  with  which  tboy  occur — Lhc-ro  will  cvtio- 
tuiUly  arise  a  tendency  tor  A  to  ntU  up  X,  and  for  X  to  trail 
np  A.  In  other  words,  A  and  X  will  be  oonncctod  in  thought 
as  Attributes  that  couBtantly  co'cxist ;  and  eo  will  be  (wttt> 
bhidwd  tho  gftncralizalion  that  the  dogri'e  of  iDtoUigmoa 
vnrioa  as  the  development  of  tho  nciroDa  Bystpm. 

Manifestly,  the  samo  reaaoning  holdn  bowcvi-r  ciinipli- 
(uit<-d  the  relations,  nod  faowevor  gn-nlly  obHcuivcI.  lu- 
volvod  and  Taried  as  may  bo  the  phcoouuna  to  bi<  f;^>a»- 
rnlued,  if  th<-ru  baH  nlnuuly  bivn  r(ticlii.<d  that  gnuln  of 
iutelligeneo  reqnirod  for  cognition  of  Uui  oompUix  tcuma  of 
tba  nlation  oommou  to  them ;  Uiun,  n^uatod  expariuoDHN 
will  erentoally  generalise   ibe   relation,  in   vLrtna   of  thaf 
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aune  simple  law  of  pef  chical  uhuigvA  whioli  wo  Iuto  found 
lalScwint  to  wcplun  Uio  Ivwor  plionomona  of  intcUigoDco. 

§  208.  Here  seems  to  be  Uie  6Uest  place  for  pointiug  oat 

I  bow  Uie  gonont)  doctrine  that  boa  been  dorolopod,  uopplioe 

ft  rvcoRcilintioii  betwe<?ii  tbe  «xporiuDce-bypotliiMis  m  coin- 

monly  interpreted,  and   Uie  hypotheeis  wbicb  tbe  traii- 

■cmdcntelixts  expose  to  it.* 


*  la  Uw  flrat  tdlttM  o<  tfai*  mrk  tfcnw  http  (nUoiNd  a  pan^njih  wlikk 
!■  no  loRftr  raqulred,  nor  can  imUad  b*  pvperiy  anba^kd  in  tb*  text—* 
tArBfrBph  •iprawinit  a  bdl*(  in  Iha  Bitural  s*BMia  of  orKank  (oruM,  In 
contiut  with  the  DurtdDt  belief  in  thuii  tupcmatsnl  g<Bc«>,  Itat  wbiU 
tbii  pa(a(n|ib  ■■  now  noedlcM^  it  (omod  a  De<dlu)  part  a(  tba  trgament  a* 
nriginalljr  workel  out  -,  oad  I  bero  ^ipeod  it  (or  tlii)  rawnD,  M  well  aa  for 
tbo  pnrpoao  ol  iodiottiug  lb*  view  [  bold  on  the  qooation  o(  the  ongia  at 
•|)ediei  at  tbe  time  when  tbo  Una  edition  at  tbti  woik  wu  pdbliabud  in 
ims.  Tbo  iMrayraph  it  iutentlanally  re|m>dDrad  without  Turbal  a»»nd- 
BivDia  iir  chai^M  el  any  kind. 

"  Aa  mnal  who  have  md  th«*  (w  wilt  hare  [lerenved,  both  Iha  yeral 
BTgniiient  n»(oUiKl  in  Um  aynthetical  diviuoni  of  thw  wuik.  and  aianjr  «d 
tbo  apMinl  uguBMnta  by  wbicb  it  ba*  b«cn  npfMrted,  imply  a  tacit  adbe- 
»iun  to  tba  dcvBlopment  hypolhMie— ibe  bypotbcMa  that  Life  in  ila  Ba)ti' 
tU'1iTi»na  and  in  finitely- varied  enbodinxsta,  hw  ariwn  nnt  of  tbo  townl 
and  iiiiipleit  befpaninp^  by  Mtfa  aa  prediul  ai  tbeae  which  crolve  a  borne- 
Bcnceai  BiettMCopM  germ  into  a  ciiin]>t*i  orgauitai.  tbiia  taeit  Mlbannn, 
tthidi  tile  pmercM  ol  the  atgument  ba*  tendered  moeb  dM(«  nbriooe  Uwa 
I  mttdpnled  it  wonld  betyane,  I  do  not  bceitato  ta  acbaowledgti  Not. 
Indeed,  tbM  I  adofit  tbo  «ntT«*t  edltieo  of  tbe  bypatbtaia.  Btot 
lince  tbo  r«ccat  Kvival  of  the  Matrovcny  at  'law  ettMu  niiraet^'  I  tiara 
not  Dcaaed  to  regtet  that  to  aiifort«n«te  a  atafanwt  «i  tbo  law  •bnnkl 
have  Imnvi  girva — a  elaUmvnt  quite  iireconeiUUe  with  rtryobvioiie  tiuUi^ 
and  one  that  not  only  tixf;ftMm  iBtunnonBtable  otjcctim^  bnt  makoi  iiver 
to  oppooraiB  a  raat  erriM  t4  (ada  whtdi,  ngblty  iatotpnted,  wiuUl  tetl 
wHh  gnat  (ofoe  aeainU  tliun.  (Tbia  nJemd  to  the  ftMift*  afUu  Xntural 
autorg  tf  f?P«MHH  ]  What  may  be  a  belter  nUtenent  of  tbe  bw,  tbi*  i* 
mit  tbe  I'laoe  to  in4Ulra.  It  mwt  nOSoe  tn  CMiMiala  the  belMAliat  Ufa 
nuiLor  all  itH  iDmii  h«i  ariata  by  a  progrcMtvn,  anbrolien  etiotntion  ;  nnd 
,  ihrough  (^  iuimntUte  inftlrumpntklity  tA  what  we  call  nntvrvl  unBrii 
II  TbaC  thii  la  an  b/|wtl>esia,  t  rcodity  ailotit,  Tliat  it  May  lioTer  be  B*yth>ii|l 
I  noret  eeeme  prot^lile.  Tbat  evfci  in  ite  Moet  dcftaiible  *ha|io  tbore  ta* 
aariona  diSonUiia  in  it*  way,  t  cbocf  Fnlly  aeknowtedge  i  tlioagli,  nioaidet 
lag  tbe  Mtrapw  oontplexity  o(  the  phanoaem ;  the  oitir*  telnvtlea  «■ 
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The  auivdrsol  law  tLat,  other  things  equal,  tke  cxihotioo 
of  ]iiiycbical  states  is  proportiutiato  to  tho  freqaenc^  with 
whiivh  lliojr  have  followed  one  another  in  expvriono<, 
Bupi>hce  an  expkutalion  of  the  so-calle^l  "  forms  o(  ibotig-bt," 
as  eoon  as  it  ia  supplemented  by  the  law  that  babilmJ 
pnj'cliiciil  iinccc«aioa3  eutail  some  bon-diuirjr  t4>ndpnc>v  to 
sucl)  suoc&sstons,  which,  under  peraistenl  coaditiona,  will 
boQOQie  camnUtivo  ia  geaoration  after  geoeratioD  Wo 
saw  that  tbu  eatabliahmont  of  thosu  compound  reflex  Actions 
eallod  ioHtiacta,  ia  compreheatiblo  on  ifae  principle  tliat 
inner  Dilntiona  are,  hy  perpetual  repetition,  orgnuiaod  btta 
corrcftpoudcnce  with  ontcr  relationa.  We  hare  now  to 
obitcrvo  tiuil  ihe  estahlUhmcnt  of  those  consolidated,  thnao 
indisaoluhte,  those  instinctive  mental  relations  oouslituting 
our  idem  of  Space  and  Time,  is  obmprehenaible  on  the  same 
principle.  For  if  orca  to  external  relaliona  thai 

are  ofton  vxporionccd  during  the  life  of  a  single  orgsnian^ 
anawcriDg  iDtcmal  rt<lotions  am  established  that  becons 
next  to  niiloinatio — if  such  a  combtnneion  of  pcycbica) 
chiiugee  as  that  which  gnidos  a  savage  in  hitting  a  bird 

lb«  cmIic  [MTt  ol  tba  aviiUaM  i  tb*  (rapaoaUrx  osd  oUew*  tharMitar  tt 
Utftt  »hi«a  TBHuJiM ;  and  A*  l4iUl  UA  <4  iotamttiati  narwoUag  tlia  w 
fiaiMy-variod  anil  Involrcil  c«ai«»  th*t  bar*  faMo  at  mfk  i  it  wmiM 
ba  •Utng*  ««T«  Ui«rf  »i>t  noli  diOMiiltin.  IniicrfocC  u  it  1^  bw- 
tttt,  Uo  «r|j—  la  taraDr  appmrs  to  m*  greatly  to  prep«»denU«  onr 
lb*  eviilMM*  ■gainM.  Sara  lor  Uiom  wIm  (till  adiwn  to  Um>  IJitiaw 
niyik.  Of  to  tit*  itooiriD*  «<  ajiatU)  eivatiMU  dgrivad  fi«aii  it,  tliar*  ia  bm 
altaraaUra  k«t  tU*  hypotliMia  or  no  hjpothiata  Tb«  BMlntl  H^U  rf 
baviag  Ml  bflx'^^**''^  ^*"  '>*  MBplrtclj  ^ifwwvwl  onlj  aa  b>Dg  aa  th*  eoo- 
fliatkig  •vldaaow  appear  riwtljr  balaootd :  a«cb  •  atala  i«  onv  of  Ttailal^ 
oisUitinaM,  wbteb  can  banllj  b«  pannaaaat.  For  njiaall^  Aadliif  Uuri 
tl<cra  ia  •»  potilira  avittHioa  lA  apaoUt  twaHnua.  ant  thai  Uiari  h  Maai 
IMailivs  oTiibnoa  «f  avolvltui— aUka  In  Iba  bMorjr  af  tha  liamaa  raea,  tn 
U>B  luodiAMtiona  uadargoae  by  all  (ir|puib«a  nadvr  abated  «M»dMMW>  tn 
tba  dvvdofUiiant  of  oi<ir7  U*iag  erialnra— I  adopt  |b»  bypatlMua  qottl 
baitar  iiiatriKtoJ  i  and  I  an  Uia  Mora  raaMU  fur  dui^  Uia,  ia  Ibv  (acta, 
tli*t  It  apfN*"  («  t"  (Jbo  aiurnlitahlacoaetualaB  poiaiad  to  bj  tba  Car^oaB| 
lB<«*li|pti«Mt  a^  Uwt  it  fsrsiabM  a  BslotiDa  «f  Iha  aaiilra*anQr 
■laa «<  l.Mka  aad  tk«aa  ot  Kant" 
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vith  Ml  ftiTOW,  beoomvH,  bjr  coiiauinl  rcputition,  to  orgna* 
ucd  aa  to  be  performed  almost  witJioat  thonghb  of  tbe  pro- 
cvHCs  of  udjtisUnonl  gono  Uirougfa — luid  if  skill  of  this  lucd 
ia  80  Car  Uaiisuiisitible  Uiat  partiiiuktr  moun  of  incn  become 
chaiscterized  by  particular  aptitudea,  whicli  are  notiiiug 
rise  thaa  parUally>orgaDizi'<d  psychical  ooim(>xioiia ;  tlten, 
if  Uii*ru  oxiHt  ocrtMii  external  rclutioos  wbicb  an  cxp9* 
rifioced  by  all  orgamams  at  all  instaiita  of  tbeir  waking  liv«t 
— relations  which  are  »b8o1at«ly  coustAut,  absolaccly  oni- 
vvrsal — thuru  will  be  oatabliithed  aiuwering  ialvmal  rd&> 
tions  that  are  absolutely  constant,  absolutely  universal. 
Such  relations  we  hare  in  those  of  Spaco  and  Time.  Tl» 
OTf^nization  of  subjcctiro  relations  adjustod  to  thetso  ob- 
jective relations  baa  been  oumulative,  not  ia  each  race  of 
creatures  only,  bat  througliout  successive  noee  of  creatorea ; 
and  Much  Kubjcoiivo  r«littions  have,  tborcforo,  become  more 
ctiusolidated  than  all  others.  Being  experienced  in  every 
perceptioB  and  erory  action  of  each  creatore,  these  con- 
nvxions  among  outer  i-xJstenoM  must,  for  this  r«-a«oii  too. 
be  responded  to  by  oonnexious  among  inner  feelings,  that 
are,  above  all  others,  indissoluble.  As  the  substrata  of  alt 
other  relations  in  tlie  ntm-tyo,  thuy  must  bs  responded  to 
by  conceptions  that  are  the  substntla  of  all  other  relations 
in  the  ego.  Being  the  oonstaat  and  inSnitvly-rcponted  ele> 
.'iifntM  of  thought,  thoy  must  become  the  automatic  eli>* 
meuts  of  thought — the  elementa  of  thought  which  it  is 
iuipottaiblo  to  get  rid  of — the  "  forms  of  intuition." 

Sucli,  it  seems  to  me,  ia  the  only  poMiblo  ruconciliatioa 
between  the  experience-hypothesis  and  the  hypoLhe.Hia  cf 
the  transcendentalista ;  neither  of  which  is  tenable  by  itself. 
loBUrmouutable  difficullios  are  pre»ttiitod  by  the  Kantiau 
doctrine  (as  we  shall  hereafler  aev) ;  and  the  antagonist 
doctrine,  token  alone,  presents  diJHcultiL's  that  are  c<tnally 
insurmounlaUo.  To  rest  witli  thi-  unquiJilk-d  ansurtion  that, 
antecedent  to  experieucej  tbe  mind  ia  a  blank,  is  to  iffnora 
tlie  questions — whence  comes  the  power  of  orgnnixing  expe 
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rieseas  f  wbenoe  arise  Has  ilifltrant  degroM  of  that  puwur 
posusaed  hj  difTercuat  moon  of  orgnaiHins,  nod  diflbtml 
iuiiividtuU  of  the  ■nmo  raoof  If,  at  birth,  there  exivti 
Dothing  but  »  posure  rvccptiTitf  of  improMioiM,  whj 
ia  not  a  hong  m  odumble  u  a  inui  ?  Sboold  it  b« 
wid  that  language  makes  the  diffcreooe,  Hmm  why  dc 
nut  the  cat  and  the  dog,  rGurod  in  tbo  mns  boomboU* 
wrire  at  equal  dogroM  and  kinds  of  loteUigeaoa  T  TTtidar* 
stood  in  its  current  form,  the  exporienDe-hypothesta  implin 
that  tho  presence  of  a  deGnitely-organixod  norroiifl  syBUira 
i«  a  cirtmmstanoe  of  do  moment — ii  &ct  sot  uoeding  to  b« 
Inkon  into  aoooant  1  Tut  it  is  the  aU>iropoTt«nt  Ikot — tb* 
fact  to  which,  in  one  sense,  the  critictsniA  of  Lieb&itx  awl 
otlutrt  pointed — the  fact  without  which  im  assimihUioo  of  at- 
parienoM  ia  inexplioablo.  llirougbout  tbo  tutiina) 

kiagdoni  in  gonenl,  the  actions  are  dependent  on   the 
nervous  atracture.     The  pfajsiologist  Bhows   ng   that  eadi  ^ 
roflsx  movement  inipliee  the  agency  of  certain  Derma  oadfl 
ganglia  I    that  a  dorclopmcnl  of  oumplicnti-d  itutincts  Jl     '" 
acoorapaiiied   by  complication  of  tlte  nerroufl  oentro*  and 
tboir  commisaand  ooauexions ;   that  tlio  same  creature  tu 
diflbront  stages,  as  Unrn  aad  imago  for  example,  chaDg<4  iu 
iuktiacte  as  its  nor\-ons  stmcturo  cliangos ;  and  that  as  we  j 
adnuioo  to  cn«tDr«fl  of  high  iutelligeaoe,  a  va«t  increnM  inH 
tbo  KM  and  in  tho  comploxit/  of  t^o  nerroiu  o^otom  takm 
pLsco.     What   ia  tlie  obvious  inference  T     It  is   that  the 
ability  to  oo-ordiaatu  imprustuous  and  to  porformOhe  appro, 
prifttd  actions,  always  itnpUoa  the  prr-t-xixtoooe  of  cortiiiu 
oerrea  arranged  in  a  oertain  way,     Wlicil  iii  tho  mntning  irf 
the  huuioo  bnun  t     It  is  ttiat  tho  many  etiahlinliMl   rrla> 
noDS  among  its  ports,  atMud  for  so  many  etiahlithtd  reU* 
lions  among  the  psychiwl  changoa.     Koch  of  the  coootaot 
oonnexiops  among  tl)0  Jibms  of  the  oerebral  masaes,  uuwnrs 
to  some  conataot  oonnexiou  of  pboDOin<Mta  in  the  expori- 
cnoea  of  the  race,    ilust  as  the  organiw.'d  arrangemimt  sob* 
sistiug  between  tho  sensory  nerres  of  the  uostribi  oitd  tfa* 
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motor  nerree  of  tlie  rwpimtory  mDBolea,  sot  onl;  make* 
possible  a  sneeze,  bat  abo,  in  the  iienly>boni  infant,  impHea 
liiiocziiigs  to  bo  hcrcaAor  porlbrmod ;  bo,  all  the  orgAntsvd 
arnngemeDta  anbeistui^  among  tho  nerves  of  the  infiutf  a 
brain,  not  onlj  mnko  possible  oortAio  combinfttions  of  im- 
pTOMiom,  bnt  aLw  imply  that  sucli  oombinAtionii  will  Iioro- 
»£ter  be  mode — imply  that  there  are  answering  combioa- 
tiofis  in  tho  ontcr  world — imply  a  prvparedneas  to  co^pise 
thoM  oombiiiatLuiu^imply  fiicultics  of  compreheBding  thorn. 
It  lA  tme  tint  the  rofloltiug  compoand  psychical  changee, 
do  not  take  place  with  the  same  readioeas  and  aatomatia 
precision  w  the  aiinplo  rrtlcx  action  Itutanced — it  is  tmo 
that  some  indiridual  experiences  aeeca  required  to  establish 
lliem.  Bui  while  ihiit  U  p*rt]y  due  to  tlio  fact  tfaatthme 
oombiiialions  ore  higlUy  involved,  extremely  varied  in  their 
.0od«a  of  occnrrence,  raado  op  therefore  of  psychical  rela* 
tiona  leea  oomplotoly  oohorent,  and  hence  need  further  rcpe- 
(itioos  to  perft-ct  th4.-m  ;  it  ia  in  a  much  grciil<<r  dogrou  diM 
to  the  foct  that  at  birth  tho  organisation  of  tfa«  brain  ia  In- 
complete, and  does  not  ocAse  its  Kponlaneoua  progress  for 
twenty  or  thirty  yoara  afterwards.  Those  who  oont«iid  Uiut 
knowlodgs  rocolta  wholly  from  tho  experioncux  of  tlie  indi> 
vidiiiil,  ignoring  as  tbey  do  the  mental  evolution  which 
acoomiuiniea  the  antogenons  development  of  the  ncrvuns 
c^lcm,  fall  into  an  error  aa  great  an  if  they  were  to 
ancribo  all  bodily  growth  and  otructure  to  exi>roiite,  for> 
giitUug  the  iiinnt«  tendeucy  to  assama  tlie  adult  form. 
Were  the  infant  bom  with  a  fall-sized  and  complwtely- 
constracted  brain,  their  po»iti<rn  wi>nld  Ims  Insa  nntenable. 
ilnt,  oe  tho  cose  itandii,  the  graduaily-increasiag  intelli* 
gvaoo  displayed  throngbont  chUdliood  and  youth,  k  more 
altributable  to  (he  compt>.-tton  of  the  i.'i-n<brftl  orgauiuLliun, 
than  to  tho  individuitl  exporienovA — a  trutli  proved  by  th« 
flirt  that  in  lulult  lifv  tbero  in  Rometimes  displayed  a  high 
endowntent  of  nome  facnity  which,  during  edncatinn,  wai 
never  broughl   into  play.     Doubtk>a9,  experieucee  received 
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by  llio  iadividunl  furouh  tbe  concrete  matenala  for  >FI 
thought.  l>oubtle«s,  tho  orgaaiznl  asd  Mmi-Dnmnix^ 
arrangvinonta  oxisting  amoii^  the  coreliml  oen'GC,  can  cint 
110  koowU-dgu  until  thorn  has  boca  a  prmeutatios  of  Uto 
extomal  relations  to  which  ihey  cormpond.  And  doobt- 
leu,  the  child's  daily  ubsprvations  and  reaaoninga  aid  tbs 
fbroi»tion  of  tboMo  iovolvwd  nervous  connexions  that  are  Id 
proccAH  of  apoutAQooua  erolution ;  jut  a-t  iu  daily  gamboli 
aid  the  derelopiucnt  of  its  limbs.  Bnt  saying  thia  is  cfnite 
a  difftircnt  (hinff  from  saying  tliat  Ita  intolligcnoo  is  whoDjr 
produedd  by  ica  oxpenenoea.  That  is  an  ntterly  inadtnis' 
sibte  doctrine— a  doctrine  which  niakos  the  prefleatNS  of  a 
brain  tnoaninglMn— «  doctrioo  which  makes  i<liot«y  onac* 
oountabio. 

In  the  ee&ae,  then,  that  there  extHt  in  tho  nervous  ayatgrn 
ocrtnin  pre-ostablished  rolations  answering  to  relations  in 
tho  envtronroent,  thvre  i*  trnth  in  the  doctrine  of  "  forma  ol 
intuition" — not  the  truth  which  ita  defenders  suppose,  but 
K  pamllel  truth.  Corresponding  to  absolute  oxtumal  reta- 
tious,  there  are  ratabltsbod  in  the  atnicCure  of  the  Dervou 
systcui  abnoliite  internal  reklions — relalious  that  am  pot«ti- 
tjally  pn^svnt  bvfure  birth  in  the  altupv  of  dofinit«  nenroos 
connvxious ;  that  aro  antecedent  to,  and  independent  of, 
individnal  experiences ;  and  that  are  automatically  dia- 
cVoaod  along  With  the  Greb  cognitions.  And,  as  here  un- 
dorvtood,  it  is  not  only  th£«e  fnndamental  relations  which 
are  thus  predetermined ;  but  also  hosts  of  other  n.>lations 
of  a  more  or  loss  constant  kind,  which  are  oongonitally 
roprMeated  by  more  or  less  complete  uerrons  CQnonc- 
ioua.  ilut  these  pre-dclermtued  tntvmal  rvlations, 

tlkougb  indcpendvnt  of  the  cxpcricncoa  of  tlie  individnal. 
are  nut  iuik-pondont  of  cxp«'rii-uct's  in  general :  tl>ey  hnvr 
bcon  dctermiut^d  by  tbe  experiences  of  preceding  organisms. 
11)0  corollary  Itere  drawn  from  the  gonornl  argument  is, 
that  the  hnmaii  bmia  is  so  organized  register  of  iufinitcly- 
uumnroDS  experii>ncofi  rcceirod  duriug  the  cvolulioti  of  life, 


i 


d 


SKABON. 


471 


or  rather,  daring  Uw  erolation  of  that  aeries  of  orgauiana 
through  which  tho  hamnn  organiam  haa  be«a  reachvd.  Tho 
clTucU  of  the  nKut  uniform  and  frcqnont  of  Uu^ao  Dxporii'ncra 
hare  heon  •oooewirel;  bc-qac-athcd,  principal  and  iuU-n-Ht; 
nud  IiATQ  slowly  amounted  to  thnt  high  iiit«Iligcaco  whkb 
lica  latent  in  the  brain  of  tho  infant — which  the  intint  in 
tttar  lifo  oxcrciaiM  and  perhaps  strenfj^hena  or  furthiT  com* 
pltcatcs— 4Uid  which,  with  ininat«  additions,  it  boquoaths  to 
futitro  generation!!.  And  thoA  it  happens  that  tho  Kuropcoa 
inherits  from  twenty  to  thirty  cabic  inches  more  brain  tbmii 
the  Papuan.  Thus  it  happens  that  faculties,  aa  of  music, 
which  Boorcely  exist  in  soniu  infwior  human  races,  bucomo 
congenital  in  superior  onea.  Thus  it  happens  thnt  out  of 
saragoa  onablo  to  oount  up  to  the  number  of  their  G&gera, 
and  cpcaking  a  language  containini;  only  nouns  and  verbsj 
ariao  at  length  oar  NewtcHis  and  Shukspearea. 
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}  209.  The  assertioD  Uiat  tliose  psychical  Btat«s  wliioh  m 
cloee  as  Feelings,  on  involvvd  witli,  and  insopamblo  ttota, 
tlioao  wliiofa  we  class  m  intulltxtDiil  {kxxium-r,  Bcvma  a  ono* 
trwlictioQ  to  direct  ioteraal  perceplions.  It  will,  iudt)«d,  b« 
at  ouce  admitted  tliat  intellectaal  proc«88«3  canDOl  b«  Mpa- 
rated  from  epi-pcripLeral  fcelinge,  real  or  iduol ;  siucw,  mva- 
rinbly,  these  nrv  cJLhcr  iho  immcdiulo  terms,  or  tlia  ultinuttf 
cwmponwita  of  tho  terms,  betwc«a  which  reluttoiu  are  esttt> 
bliabod  in  everjr  cognition.  But  while  all  will  grwit  thai 
the  feelinjfs  i&itiatvd  ia  us  by  thu  foKiM  of  tho  ejLUmol 
world,  are,  iu  their  prceentative  or  repreaeDtulive  Tonus,  the 
iudiapcnsabli)  materials  of  thought,  and  that  thcrururv  to 
thia  vxlvul  iutcUvGt  aod  f(.-eliiig  amuot  bo  purted  ^  manjr 
will  demur  to  the  proposition  thai  feehugs  of  tho  Mito* 
puripherai  and  oonlrat  classes  are  not  separable  ijoni  utt«l* 
loctunl  prooMwa. 

Boine  approach  towards  a  right  compri»heiuion  of  Uw 
matter,  will  bo  gsinfd  by  recalling  certain  leading  co&du- 
sions  BQl  down  among  tho  Indoctions  of  i'sycholog}-.  Wo 
snw  that  Mind  is  composed  of  feelings  and  tha  rckttous  tK>> 
twm>n  fouUnga.  We  saw  that  the  fntliiigH  are  primarily 
divisible  into  tho  c('ntr»Ily-iuitiat«:d  luul  ihu  poriplierally. 
iaitiatcd ;  which  hisi  are  ro-diTtsiblo  into  tbote  whiuh  at« 
iuitiatcd  at  the  outvr  surface  of  the  body  and  tbosa  which 
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ft^^  inittntfid  within  the  body.  On  comp&ring  these  three 
great  orders  of  fwiluigs,  we  foand  that  vrhcrcaa  the 
cptporiphornt  ftre  rclittioonl  to  a  very  grv»t'  uxU-nt,  Uiv 
entoperipherkl,  sad  sCill  more  the  centnl,  hftve  bat  smaU 
aptitudes  fur  eoteritig  into  rcUtiotis.  Hrace,  by  :niplit»tion, 
it  was  Bhowa  th«t  tht>  roUiliuunl  dement  of  Mind  U  in  iki  cuki 
absent.  But  the  reUtiun^  tUomeul  of  Mind  U  the  intelleo* 
tnal  element.  Obviously,  then,  no  kind  of  feeling,  B<?nsa- 
tionnl  or  emotionid,  out  be  wholly  frred  Iroui  Lbe  intellectual 
element. 

Farther,  this  conolaiion  is  implied  by  the  argnmoot  ol»* 
boratud  in  the  foregoing  chapters.  If  all  montal  pbeDOinoBft  i 
are  incidents  of  the  corrospoDdcnc*  botwoen  ike  orgnatna 
&ud  its  cDriroiiiueiit ;  luid  if  tlii^  correspondence  paaaes  ia- 
jK-iiHibly  I'rooi  iLs  lowest  to  itx  highest  forms ;  then,  we  mny 
be  certein,  a  priori,  that  no  orden  of  Foelingii  cim  bo  dubi- 
pltttely  disenUagled  frorn  othiT  phenomoDa  of  couttcioasoews.^ 
We  may  infer  that  they  must  arise  gradiuJly  out  of  the 
lower  forms  of  psychical  action,  by  stops  such  as  lead 
to  the  higher  furms  of  paychical  action  aliciidy  trwMxt 
out :  and  that  they  most  constitutti  onothiT  aspect  of  thesa. ' 
This  is  jujit  what  we  shall  find. 

i  210.  Before  proceeding  to  tliu  Hynthetio  interpretation, 
it  may  be  well  to  remark  thai  even  in  our  ordinary  experi- 
aooM,  ibo  impoHsibility  of  dtsaodating  the  p«ychicuJ  statoa 
daaaed  aa  intellectual   from  tboM  aoomiogly  tnoat  unlike' 
psychical    states  olaaacd   aa  emotional,  may  be  discerned. 
\VhiIa   we  ooQtiaue   to  compare    snch   extreme  forms  of  j 
llu>  two  aa  an  iufurencu  aod  a  fit  of  anger,  wo  may  fiincy 
that  they  are  entirely  dialiuet.     But  if  we  examine  iaterme- 
diiito  modus  of  oooscionsness,  we  shall  quickly  find  Homa , 
which  are  both  oo^itivo  and  emotive.  Taka 

thu  stute  of  mind  prodocod  by  aeeilig  a  beautiful  statue. 
Primatily,  this  is  a  co>DrdinatioQ  of  tiw  visual  huprosstout. 
which  the  ■MUi«  gives,  restdtiog  in  a  canacioBSBCW  of  what ) 
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Ihf-j  mean ;  iind  tbis  wo  call  a  pan:1y  intdlmttul  act.  But 
mually  tliis  net  »inDct  hv  pcrfoniMHl  wiUiOtit  sotnv  plttivur- 
atili)  fiM<liug  of  the  emottoual  order.  Shotild  it  be  eaifl  ihat 
tUtM  eniotivn  tiriM<.«  from  Uie  many  id«AS  iuaociat4Hl  vritli  i1k> 
liutnao  form,  the  rejoiudor  U,  tbst  though  ibeso  aid  in  iU  M 
production,  it  cannot  bo  nltogoUior  so  accounted  for ;  Kociuif  ^ 
lliiit  wc  tvci  n  kindrvd  pinwure  oa  contemplating  •  fine 
building.  If  il  be  ur)^  that,  eres  in  this  case,  colUt«nil 
etatee  of  conaciousnoss  are  induced  which  suffice  to  cxphuB 
tlio  emotion,  then,  whence  rcBults  tJio  gntificatioQ  given  on 
looking  St  »  flirople  curve — on  ellipse  or  pambok  f  Thu 

manifest  difficult;  in  disentangling  the  cognttivo  from  the 
t-niutivo  in  thcae  comm,  becomes,  iu  other  cases,  an  tinpoiwi* 
hilitjr.  Mot  only  doea  the  state  of  consciongnosg  productnl 
by  a  ravlody  show  us  cognition  and  emotiwu  invxtricably 
t-ntatiglod,  but  Uie  alato  of  couRcionsiteas  produoad  bj  • 
Hinglo  bcaotiful  tone  docs  ko.  Not  only  is  a  ccmtiiniUi'm  of 
colour!),  as  in  a  laudK;»iM>,  productive  of  a  pleasurable  ft-eling 
beyond  that  due  to  mere  scnsaliona;  bat  tl>cre  ia  pleosuTv 
occotnpanying  the  pcirooption  of  even  ono  colour,  whnt  of 
gn-at  purity  or  brilliaDCV.  Hay,  the  toiich  of  a  pnfoclty 
smoolh  or  aofl  aurfnce  cauaeB  on  agreeable  consctoDKOom. 
In  all  tliese  cases  the  simple  distinct  feeling  directly  aruuaod 
by  tlio  outer  agent,  is  joined  with  somo  compound  mgno 
feeling  indirectly  arouaod.     (See  ^  128.) 

Othrrwiae  pat,  the  matter  stands  tlioa.  The  matvriali 
dealt  with  in  every  cognittro  procoea  are  eitber  aoiwations  nr 
the  representutioits  of  litem.  Tbcuo  wnsatiomi,  and  by  im< 
plioatioD  the  repreetintatioDS  of  them,  are  habitually  iu  sotna 
d«gre«  agrocablo  or  disagreeable.  Uonco,  o&ly  in  those  rarw 
oasea  in  which  boUi  ita  terms  and  ita  remote  asaociiitlous  oro 
ftbeolut«ly  indifl(.>rent,  can  aa  act  of  cognition  be  oAto. 
tutety  frt'o  from  emotion.  Coovoraoly,  as  every  fniotirin 
involves  the  preaentstion  or  repreeentation  of  objects  luid 
Htions ;  and  oa  tho  peroeptions,  and  by  implication  tJia 
recoiled  ioiiM,  of  objects  and  adtoDs,  all  imply  oognibtonai 
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it  foOowB  tbftt  DO  emothm  c«o  bo  oiwifuMy  froo  from  cog- 
oitioQ. 

{  211.  The  relation  brt«rc«u  iDtelligosco  *ad  fMliag  wiQ 
liu  most  clearly  onderatood  on  atadWuf^  the  rolntioii  belwceu 
)icix«pUo&  and  wnMlion,  which  am  the  eimplosb  fonns  of 
the  two. 

Kvcry  Mcoantton,  to  hv  kuotm  as  one,  must  be  p«rcetred) 
utid  mtut  KO  b«  in  u»Q  tviti>i.-<;t  a  pirr<x-pliou.  Every  pcruep- 
tion  must  be  made  op  of  o»nibiii«<l  aenaattoDa ;  and  muHi  m 
bu  in  ono  nwpcct  sensational.  Bat  thuugb  they  have  tlw 
•timv  CK.'W-iitiAl  (.-li'dcats,  tlioiw  rluuiuutji  aro  noC  similarly 
(lomiiuint  tii  tlio  two.  In  nonantion,  cooaoiouancm  is  occu- 
pii>d  with  certain  affections  of  the  organism.  In  ptm'cp- 
tion,  constnonsams  is  occupii-d  willi  the  relations  among 
thow  aflcctioDB.  SvDSationii  ara  primary  unduoontposable 
Htatca  of  cou«<:tou»nii«a  i  whilo  prrLvptions  tan  si-condnry 
decomposable  states,  consisting  of  chaugi^s  from  one  priranry 
atat«  to  aootlter.  Honco,  as  continuance  of  the  primary  states 
is  inconiUKlent  wjtli  tho  occuirvuco  of  cbiuigvn,  it  follows 
that  oonaciousness  of  the  changes  is  in  antagonism  with 
i-unscionantas  of  the  states  botwoun  which  thi-y  occur.  So 
that  perception  nn<l  auuKation  are,  wt  it  wero,  OTor  tending 
^  to  exclnde  each  oUier,  but  never  sucoeeding.  Jiidvcd, 

^y  oonsciousnees  continaes  only  in  virlae  of  this  coutlict. 
W  Withont  tlio  primoiy  aOViOtioiu  of  ooosoioaanOM,  thorn  can 
I  be  no  changes  from  one  primary  affection  to  anotbur ;  and 
I  wiUioab  changM  from  one  to  anotfatr,  there  can  be  no 
I  primary  afieotions,  sinro  in  tho  abaimoo  of  changes  con- 
^^-  acioosneaa  ceases.  Neither  oonsciousneAs  of  tho  chiuigM, 
^^vor  of  the  afi^tions  betwoon  which  they  occur,  can  exiat  by 
it«olf.  Nfvvrthi>k-u,  eithor  may  so  predominato  as  greatly 
to  subordinate  the  other.  When  tho  changes  are  so  rapid 
that  the  staU'S  forming  their  antecodcots  and  Gonaequeula 
do  not  lu.Ht  lor  appreciable*  tiiniw,  i-ouaciunaDess  is  almost 
wholly  occupied  with  chaugcs — with  the  relatioun  among 
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kUtma  :  seuaatioiis  are  present  so  fsr  only  as  u  netdfnl 
fnr  tbo  e»tablitibmont  of  rclalioiia  among  uiem ;  and  wa  Itare 
thai  cooditkn  of  conadoDsoess  called  perception.     On  tlwi 
other  hand,  whvn  the  states  forming  the  aut«o4Kl<>DtM  mmI 
oooM.'qnvntA  of  tlio  obangcs  hwe  couniderable  perBt8t«iioe,ar{ 
nit)if-r  when  tho;  are  not  pennanenUy  deatroyrd    by  tba{ 
chniigos  bnt  contisoallf  return,  nnd  aro  tliun  brolcou  bjr  th*  I 
cluuigMS  only  so  far  aa  in  needful  to  maintain  coasctoasDim 
— whon,  ibcrororo,  some  one  of  tbem  by  it«  oontinoons  near- 
nmce,  greatly  prodominatea  orcr  others }  then  there  naalts 
ths  condition  of  conaoioiuness  called  sensatioa. 

Now  lltiH  ia  jtul  the  reUUonsbip  which  ozi»ta  throughout 
between  knowing  in  gcncrid  and  feeling  tn  geaeml.  Though 
OiHi-riug  iroin  Ijir  William  Hamilton  respecting  the  ioter> 
pretation  of  the  autsgouism  between  perception  and  sonto- 
tioD,  I  agree  with  him  in  holding  that  the  mme  nntagoaiam 
'  holds  between  cognition  and  emotion.  Tho  diffonniooa  an 
Hiuiply  difibrcnccH  that  ari»c  from  succossiTO  complioationa. 
A»,  out  of  those  iiimpio  perceptions  Ibnuing  the  lowest  class 
of  cogiiitiunfl,  the  liigher  cognitions  result  by  llio  ooni> 
pounding  of  ptireeptions  ;  so,  out  of  those  simple  aooaatioBt 
fonniDg  the  lowest  clo^s  of  feolinga,  tho  higher  feelings  nriw 
by  tho  compounding  of  s<:niiations.  A»d  as,  when  cogniliunt 
grow  hi}fhly  compound  their  dements  become  too  nnme- 
rous  to  bo  all  presont  together,  and  BO  become  partly  repnv 
seotative,  and  aftonrards  somotimca  wholly  repreoentatiTo  j 
BO,  when  the  feelings  grow  highly  compound  their  elements 
become  loo  numerous  to  be  all  present  together,  and  u 
become  partly  reprosnntntire,  and  afterwards  eornvtinuw 
wholly  reprawmtativa.     'Ilieee  positions  require  elocidatioo. 

It  has  b«en  from  time  to  tune  pointed  out  that,  in  lh« 
dorulepmvnt  of  Mind,  then  is  a  progressivu  cousoli* 
datiou  of  ntntiM  of  ootu)ci<nuuiesa.  States  of  oonsoionsaew 
onoe  Bopamte  bvoome  JBdisaociaMB.  Otlwr  states  that 
wm' originally  united  with  dtfficnlly,  grow  so  culieroa. 
aa    to    follow   on*    anuthnr    without    sObrt.       And    thus 
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there  sriee  Ui^  aggregstions  or  Btatoa,  answering  to  con> 
plvx  <!xtt<nial  thiugH— luiiiiials,  men,  bnildings-^which  an 
au  wuldi'd  together  as  Ui  be  prHcLicnlly  single  slatm.     But 
thta  inlegratton,  bjr  aniting  &  Urge  QOinber  of  related  seuBft* 
tionH  into  one  atnto,  do«K  not  destroy  tbvm.     Tfaotjfrh  sub> 
ordinnted  as  pwrUi  of  a  whole,  they  ntiU  exist.     And  b>ritig 
Mvenlly  in  tibeir  originnl  iormx,  feeling*,  this  state  ubicli  Js 
composed  of  them  ui  a  /wUny — «  &eling  |rrodaced  by  tho 
fu&iiig  of  a  namber  of  minor  feelings.     Hence  a  certain 
pltiMaro  ncvompunying  nil  kind*  of  perceptions;  aa  ever; 
child  Bliowa  as.    Mot  only,  however,  docit  tbi«  hold  with  tho 
groups  of  simpiv  Mcnsiktiunx  tlutt  aro  united  to  form  pcrcep* 
tioui;  but  it  holds  with  groups  of  these  groops.     Whan 
tlin  composite  Atat«Jiof  oonscioiisnom  answering  to  single 
complex  objecba,  become  sofficiently  conaolidated ;   then,  if , 
tho  doily  cxpvriuaces  present  some  ooastant  nssomblago  ofi 
complex  obJMtH,  Huch  as  those  distiuguiflhing  a  partiettlar 
locnlity,  thoro  nwulta  a  coiuiolidttlion  of  these  into  a  stiU  ^ 
larg(>r  aggregate  of  atatos:   the  feelings  sereralljr  consti- 
tnti-d  by  Ihcso  composite  Btatos,  nru,  in  their  turu,  mvrgwlj 
into  A  more  computiite  feeling,  which  in  ita  mixed  and  com-j 
pnmtively  maasive  ohamcter  rergee  on  the  emotional.     And  ' 
thou  from  tho  nnion  of  this  compositu  fueling  willt  other  j 
ooroposito  fueliugs,  iho  «I(iiocnt«  of  which  are  mrunlj  repto- 
■onlAliTC,  snch  as  those  implied  in  the  domestic  relations, 
there  is    prodocod    an    trxtrotncly   involrud   uid   msssira 
ftfling  of  th»  vmotiunal   order,   an»wuriiig    to   tho   idun, 
home.  Bat  now  let  it  be  remarked  that  aa  faal  I 

OS  theae  compoood  statoa  of  oonscioosiHiaa  in  their  uoond* 
ii^  grsdro,  Mvcriklly  become,  bj  integration  of  their 
ol«m«nta,  practically  single ;  so  fast  do  they  begin  to  play 
tJie  some  parts  in  the  mvntnl  pn>cvss>es  that  Binglo  statm 
do.  Tho  continnaaoa  of  a  semuitioa  being  iauonaistont  with 
tho  oocurr«nc«  of  a  change,  we  saw  that  oonsoiouaniNM  of 
changes,  or  n^lationa  among  fiensatioita,  is  ov<;r  at  varianos  i 
with    consciouiuitiiHt    of    the  wiiuuitioDS.      Here    we    maf 
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■imiWIy  MO  tliiil  in  proporCtoa  m  a  composite  feding  inelod* 
mg  maay  BODSftUooa  and  Uwir  relatioos,  becomuH  oon^sli. 
dntvi,  its  oontiiiuutoe  most  be  at  Tariancu  vritb  tlw  oocnireiMM 
of  A  i;kanK«  to  »oiati  Other  compoaite  fueling; ;  ihmt  i» — mvMt 
b«  at  vananco  with  the  estsblisliinent  of  a  reLation  betwwn 
Uio  thing  cnwiDg  such  ootnposito  fi>eling,  ninl  anythiiti^ 
eUu }  thiU  in— must  ha  at  variance  with  cognitiou.  Aud 
hence  uritws  the  fact  knowo  to  peraous  aaalyticall/  iscliiMrt], 
that  whcD  they  think  about  any  gmtiBcBt4on  they  are  re< 
c<ti\-iug — spvcoUlo  npon  tliu  caiwe  of  tl,  or  oriticiao  tba 
objiiot  of  it— the  gratiUcntion  in  suspended. 

'These  several  expositions  Itare,  I  think,  made  it  dear 
that  cognition  and  fv^ling,  throughout  all  pha»efl  of  tiunr 
evolution,  are  at  onco  nntitlictical  and  insepaimblo.  TIup 
impliostioa  is  that  they  are  hot  dtSerent  aapeota  of  th»  auna 
dvrulopmenc,  and  may  so  ho  expected  to  arise  firotn  Ibo 
mmo  root  by  the  same  proovn.  11iia  being  understood  we 
may  now  go  on  to  connider  the  feelings  aynthoticoUy, 


}  213.  Where  action  is  porfi^ctJy  antomatio,  feeling  duea 
not  cxiat.  Of  this  we  have  twveral  proofs.  Wo  havo  the 
proof  that  in  creatures  most  markedly  exhibiting  thonij 
automatic  ootiona  go  on  equally  well  when  thu  chief  oorrona' 
centre  has  been  rcmowd.  Wo  havo  Um)  proof  that  our  own 
BuLouiatio  actions  are  unaccompanied  by  feelings:  as  wit- 
ness those  of  the  riacero  in  their  normal  atatee.  And  wo 
have  the  fnrthor  proof  tliat  actions  which  in  ourselvM  are 
partly  voluntary,  partly  reflex  (as  that  by  which  the  foot  ia 
witlidrawn  IVom  scalding  water),  and  which,  so  long  as  Ihoy 
■re  accompanied  by  feeling,  are  accompanied  by  will,  be- 
aome  moro  energetiually  antomatic  if  feeling  is  loaL  Whto 
injury  of  the  alfcn^nt  nerrea  has  dentroyod  sensibility  in  ■ 
limb,  tha  slightoal  stimulus,  as  the  to«i^  of  a  feathor,  pro- 
duces reflux  movemimts  that  are  stronger  than  t^one  pro. 
dnced  in  a  limb  retaining  ila  sensibility. 

This  auUigtiuiini  of  automatic  action  and  feeling  will  b* 
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bfltter  understood  on  obserring  thai  feeling  inrolres  &  per* 
ustenoe  whwh  aatotD»tic  notion  negatims.  To  b»ve  Uie 
Btftte  of  ooovciousasn  reoognixftble  w  a  partJcuUr  fooling, 
implicii  Roine  daiation  of  that  state ;  and  iu  proporiioD  w  it 
SUa  a  aroaller  intorva)  in  tlw  chain  of  8tat«8,  ia  the  Buma 
proportion  doua  it  lapiio  ont  of  consciouiinusx — in  the  same 
proportion  does  it  cease  to  be  felt.  The  propo^ilioii  ia  a 
truism.  To  say  that  a  state  of  coasciousocss  has  consider' 
ablu  continnity,  i»  to  say  that  it  is  a  distinct  t-lcmont  of 
couKOwojmeas ;  which  is  the  aamo  Uiiug  as  being  kuowo  or 
felt.  To  say  that  it  has  aoarcely  any  continuity,  is  to  say 
that  it  forma  a  acarcvly  porceivablo  element  in  couauioutu 
ncxs ;  which  ia  tbo  sama  thing  an  being  scarcely  at  all 
known  or  felc.  And  to  suy  that  it  \»  a  aUite  of  cooaoions. 
aesa  haviug  no  appreoiablti  length,  is  to  suy  that  it  forms  no 
element  in  oonaciooaneBa ;  which  ia  the  aamo  thing  nx  being 
not  known  or  felt.  It  follows,  therefore,  tliat  when  a  tu'i 
of  p!>yclti<ral  vhangt-s  occura  instantantuuiily,  the  psychical 
•t«t«a  forming  the  antocedeola  and  conMqucata  of  the 
changes  are  not  felt;  and  the  further  the  cou&olidiitiou  of 
any  sot  of  psychical  changes  ia  carried,  thu  more  complete 
must  bo  tho  absence  of  fculiug.  Now  tho  complutely-con- 
Boiidalod  oetfl  of  obanget  ar«  tJie  autoiiuUio  cliongoa.  Tba 
automatic  changes  are  those  of  which  the  elements  arA 
practically  fosod  into  one  change.  ConsviquLiitly,  where  all 
tho  psychical  actions  are  pcrfootty  automatic,  there  is  no 
feeling. 

While  an  entire  absence  of  Memory  and  Reason  is  aooom> 
paaied  by  an  entire  absence  »f  pM'ling,  the  same  progresa 
which  givoN  origin  to  Memory  and  Ki'uson  eimallaseooBly 
gives  origin  to  Feeling.  For  what  did  we  tiud  to  bo  tbo 
circuuts lances  nnder  which  Memory  and  BoMWO  beooiDe 
uosoenc  ?  We  found  that  when  Lliu  adjuatmenta  of  tiie 
organiitm  to  its  environment  bogin  to  take  in  involved  and 
inireqaent  groups  of  oalor  relations — wh«n,  consequently, 
tilt  aaswcriDg  groaps  of  inner  rvlatioua  include  nuiuy  nle* 
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meintii,  of  whidi  some  are  not  often  repeated  in  experieno* 
— vrhon,  that  is,  tiicre  are  fonnvd  groups  of  (Boor  ntUtiuaa 
wbose  compoaoDts  ars  impArfoclly  oobcront — whvti,  h  m 
ooocMory  rc«ult>  tliero  oomo  to  bo  liraitating  itutoiiuUia 
iKtiotui ;  t)i«u.  Memory  and  lleason  einiultanooasly  become 
DMceDt.  Tbo  ooasing  to  bo  uutoiDatic  nnil  tho  booomiajt 
ntioua],  aro,  w  we  aaw,  tho  ume  ibiag.  Wo  have  JMl 
Boon,  howover,  tliat  wben  psycbiciU  changes  are  perfvotly 
auUimntic,  tli^y  are  without  f«eling.  The  ozisteiico  of  (eeU 
iag  wo  liaro  sveo  to  impl/  pe^cbical  atAtoa  haTtogiiomo  pvr* 
BiHtvnco.  But  psychical  states  bariug  soue  perHisteucv  ant 
lh<>  alatea  which  result  when  automatic  sctioii  falls.  'Ilius 
then,  as  tJio  psychical  changes  bocomo  too  OompUcated  lo 
b<i  perfoctly  aatomatio,  they  become  looipieully  ■enssUonaL 
Mrmory,  Beason,  and  Feeling  take  their  rUe  at  tho  Mm* 
Lime. 

A  confimation  of  tliis  tiow,  parallel  to  confirmations  gim 
tj  tho  two  prtTCLvling  oh^tors,  may  bo  set  down.  Among 
oar  own  mental  proocaws,  many  which  were  once  slow,  a&d 
woru  thon  accompanied  by  feeling,  arc  by  tho  ume  rapeti- 
tiou  which  renders  tJicm  nutornstio,  also  reudered  indifTervat 
or  IvolinglcsM.  Thi»  is  cqitidly  tho  cnsu  wbotbor  tho  accom- 
panying feelings  are  paiuTul  or  plcasorablo.  In 
Hpcllitig  out  its  nrading>l«ssoQs,  the  child  expcrioDOM  a 
(Uuigroi-able  »ons«  of  oflurt ;  but  in  tho  adnlt,  the  tdentifi- 
aatiou  of  words  ia  a  totally  oiiemotioaAl  proocaa.  Tbe 
learning  of  a  now  Imiguaga  requtn-s  labour  that  is  mora 
or  teas  uupleitsanl,  and  the  finct  attrtnpts  to  speak  it  soon 
prodnco  wcariuuss ;  but  after  due  praotioo  it  is  spoken  with 
antiro  inditt'iTvnoo.  And  not  to  multiply  illustrations,  I 
taay  quutc  the  general  remark  that  habit  n-aders  easy  tho 
aotioas  that  oaco  went  hard,  as  showing  that  (bis  law 
holdn  tlirouglioul;  Rinoo  by  calliug  actions  Aani  we  moan 
to  Doino  uxtctul  painful,  and  bcooming  auy  is  ceasing  tn  be 
paiafuL  ISqnally  gensral  is  tho  kiadrad  truth, 
bo  lung  as  iIm  combinations  of  propettina  Ihey  prmcnt  am 


i 


i 


n 


A 


ntt  muitot. 

am  to  it,  the  coromDucsl  obj«cU  gi>-o  plemsaru  to  tlw 
iafaQb;  but  m  East  m,  by  oonstant  repotitioa,  llie  com* 
pQUtnl  iuipreaaions  prodaced  become  coii8oli<IiiLed  into  per* 
feet  co^itiooa  of  ihe  objects,  bo  fast  do  ths  objects  become 
indiiToTOut.  l^hrougfaoiit  clilUlbood,  jonthj  and  uuuihood, 
tlto  aajae  fact  is  daily  maaifoated.  Tbe  ofl«D-repeated 
groups  of  psycbicol  changes  cease  to  be  interesting ;  aod 
theni  arises  a  dvmaad  for  tiwaa  that  luivo  not  bvea  expvfi- 
tiuood,  or  bare  been  little  cxporionceii. 

The  parnllel  is  cotnplutc.  Wo  found  that  not  only  do 
lUmaory  and  Hcaaou  begin  wbcro  the  psycliicul  oliaQges 
conao  to  bo  automatic ;  but  Lbat  where  thejr  have  exidled 
tbey  disappear  when,  by  perpetual  repetition,  tbe  psychical 
changes  bocomo  automutic.  And  horo  wo  find  both  (bat 
Feuliug  arisen  nudcr  the  same  coitditioiu,  and  tluil  it  ccaaoa 
under  the  same  cooditiouii. 

Let  ua  now  devote  our  atteotiou  to  the  geaosb  of  FeoU 
iugs  of  more  complex  kinds. 

§  213.  When  thuro  como  to  be  cases  in  which  two 
.very  similar  groups  of  external  attributes  and  rulationa 
have  been  folluwid  in  cxpmcnou  by  different  ntotor 
choDges;  and  when,  consoqueotly,  tbe  presentation  of  one 
of  tlie;^  groups  partially  excites  two  sets  of  tuutor 
chants,  each  of  which  is  prevented  by  their  mutual  autk- 
goaistu  from  nC  once  takirijg  pliice ;  tliou,  while  one  of 
lhi.'S.e  ac-ta  of  nascent  motor  cltauges  and  nasccut  iiD- 
])ressiQn8  habitually  accompanying  it,  coiiBtitotea  a  momi»y 
of  Boch  motor  chnngra  as  before  pcrfomiud  and  impressions 
as  before  reoeiv<'d,  anil  while  it  aUo  ooo-stitutes  a  provintan 
of  the  action  appropriate  to  the  new  occasion,  it  further  con* 
stitutes  the  de^irv  to  perform  the  action.  For  dificn-nt  as 
tfat-Ho  tbreo  things  cvoutonlly  bcoomo,  tliey  are  origimilly 
one.  A  further  development  of  an  illustration  already  used 
will  Qudco  this  manifest.  ii^uppose  the  subject  of 

the    paycbieal    phenumcna   we    are    cougideriDg,    to  have 
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oooatlonal  cxpcrienoc*  of  two  uilmnb  ftomewliat  siraHar  ia 
ooloor,  sise,  and  general  contour,  one  of  which  Honrt-s  for 
proy  and  tbo  oHiot  of  wliich  ih  «  dongiTOua  0110R17.  Tbm 
oomplvx  iinproHKion  pro<1iicu<l  bj  tit6  caomy,  haa  been  foU 
lowed  in  experience  by  injitriee,  by  some  dvfvnsivo  notioiu, 
by  cortain  crios,  and  oviiitualty  by  tligbt.  'Fho  complex 
im])reti!(ion  pradnc<^  by  the  prey  boa  been  followed  in  ux- 
perieuce  by  notions  of  porsnit,  by  eucooasfal  grappling  and 
biting,  by  proccHsra  of  tonring  to  pivotts  and  swallowiog.  Bat 
as  these  two  romplcx  imprcsiuona  have  nmny  olemesU  in 
cominou,  ea<:b  tcwlsi  in  »o  fur  aa  there  ia  a  confosioD  betwi'^o 
tliem,  to  aroose  either  of  titeso  two  aota  of  poydiical  ch«agOH ; 
and  wheal  ono  of  these  similar  aniniab  is  seen,  cadi  Bet  bo> 
oomes  niutcont  according  lut  the  impronton  produced  rorit-s. 
At  one  moment  the  defensive  actions,  the  cries,  and  tbo 
novoinontA  of  oscnpo,  which  havo  followed  aomo  fucli  im- 
pronioD  a«  that  rocrivcd,  U'nd  to  arbo;  and  bhs  iwxt 
moment  a  change  in  tbo  position  of  the  perceived  nniniAl  no 
alters  the  impT4>aaion,  aa  pArtialty  to  excite  the  pHvclitral 
fltatca  involved  in  pnranit,  attack,  destroying,  and  devouring. 
But  what  is  either  of  the«o  pArtial  cxcitnttons  T  It  is  nothing 
oIm  than  an  emotional  impulse — a  combination  of  rvprmna- 
tative  feelings  which  forms  the  stimulus  to  action — a  doairo. 
To  liaTO  in  a  slight  drgroo  such  psychical  stotea  as  acoom- 
pany  the  reception  of  wounds,  and  are  «xpori«nced  during 
6ight,  10  to  be  in  a  state  of  what  we  call  fear.  And  to  hmrm 
in  a  slight  degree  such  psychical  states  as  the  prooasaes  of 
catching,  killing,  and  eating  imply,  is  to  have  tho  doiiiroB  to 
catch,  kill,  an<l  cat.  That  tlio  proponaitiM  to  thfl 

acts  are  uuthiug  else  than  nasoent  excitAtiona  of  tb« 
psychical  state  inrolred  in  the  acts.  Is  proved  by  the  natttral 
Uugtiage  of  the  propensities,  Fcat,  wh'.-n  strong,  I'xpruasM 
itself  in  cries,  in  efforts  to  cocape,  in  palpittttiona,  la 
trwnblings;  and  these  are  just  the  manifestations  that  go 
ftlong  with  an  sctoal  suffering  of  the  evil  feared,  llie  do* 
Btructive  passion  is  shown  in  a  guncral  tension  of  thu  ma»< 
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enW  sjrotCTD,  in  (^aslung  of  tooth  nod  prolmsion  of  tbe 
claws,  in  diltttc-d  ryes  and  noftrils,  ii)  grtywh  ;  and  tfaoM  u« 
wenkor  tomut  of  th»  iMtionH  tlint  accompttny  the  killiu);  <if 
prey.  To  such  objective  evidencea,  erery  one  can  add  aub- 
jpctire  evidcDcos.  Every  one  cut  testify  tlutt  the  ps^cliical 
state  cnlli'd  frnr,  coDsiHtA  of  moiitol  rcprv«i^nt»tionx  of  ocrtaiu 
painful  i^siilta ;  and  that  tJie  one  called  anger,  oonaista  vt 
mental  r«preHentatioiu  of  the  action§  and  irapresaions  which 
wonld  occur  whilo  inBicting  somo  kind  of  pain. 

PoKsibly  it  may  be  objected,  that  to  describe  the  group  of 
nnsrent  psychical  changes  produced  by  some  complex  im> 
proesion,  as  oonstitnting  at  onoo  a  fnemary  of  the  psychical 
dmiigi'M  which  bad  before  followed  this  impression  und  a 
derirt  ognia  bo  go  through  sach  changes,  i»  abinird  ;  since 
the  subject-matter  of  memory  is  retrospectiye,  whiln  ihnt  f.yt 
desiro  is  prospt.'Ctivc.  Tho  rvpty  in,  that  though,  when  a 
faigli  degroe  of  intelligcnoo  has  been  ronchod,  these  naacont 
ch»ii^-'(  aro  joined  with  a  coQ»cioftKnc»s  of  time  pust  and 
time  future,  and  ao  come  to  hare  dtflereat  aapeclH ;  yi^t,  nt 
the  stage  in  which  aatomalio  action  merges  into  the  higlter 
forms  of  action,  no  snch  abstract  ooncoption  as  that  of  Time 
cmn  exist,  and  no  such  duality  of  aspect  in  these  grouped  of 
noacent  psychical  changes  can  arise.  And  a  ftirtber  n?ply 
is,  (hnt  eren  in  ourselves,  octfi  and  feelings  which  bocome 
nascent  in  connexion  with  tho  idea  of  something  prospective, 
are  at  the  nune  time  retrospective;  stnco  tlicy  cnnnot  be 
represented  at  aU  tmlees  they  have  been  previoui'ly  pre- 
sented in  ezperienc*,  and  the  reprviSontatioQ  of  anything 
pronooaly  prsMntod  is  memor7. 


^  2M.  The  progress  from  these  forms  of  feeling  conaide 
ably  compoQuded  to  those  highly-componndod  forms  of  feel 
ing  seen  in  human  beings,  ci{niil]y  hnrmonixos  with  the 
goncml  pniicipU>«  of  erolution  that  have  l>M-n  laid  down. 
We  saw  that  advance  from  the  siinpli-st  to  the  most  compli'X 
oognitione,  is  explicable  on  thu  principle  that  tho  outer  rel»> 
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tiona  produce  tlie  inner  retatioD!).  We  ahiti  SM  that  tUi 
eamo  principle  supplies  an  cxplaoatiou  of  tbe  admuco  froai 
tli«  aimpkul  to  the  most  complex  fcieluifte. 

For  wUen  the  development  of  Life  reacliea  thu  rapoBtedly* 
doecribod  eXAgv  in  wbioh  uulomatio  actions  morgo  into 
Mliouii  tliat  arc  at  ouce  oon»ciouH,  nitionnl,  and  omotirei  wltat 
must  he  the  eSoct  of  further  ospcriencee  f  llie  bSi-L-t  mn>b 
bo  thftt  if,  in  counoxion  witli  a  group  of  impressions  and  tho 
noHOont  motor  clongee  resulting  from  it,  tiiere  is  hnbiluiillj 
experienced  some  other  impression  or  group  of  impruuioiw, 
some  other  motor  chango  or  group  of  motor  changes,  thia 
will,  in  proocsa  of  tim«,  be  rendered  so  oohontui  to  ihit 
orij^ioal  group,  tliat  it,  too,  will  become  nascent  wboa 
thu  original  group  bfloomes  nosiCODt,  and  will  render  ibo 
origiuitl  group  nasoent  if  it  is  itdelf  induced.  Let  as  tftke 
K  case.  If  along  with   tlie  running  duwu   of 

cortatn  pT«y,  ft  certain  scont  has  be«u  babitiinlly  expo* 
ricDced,  then,  the  presentation  of  that  scent  will  rondur 
noHOL-nt  the  motor  cbaogos  and  imprMsions  whldi  aooaiu* 
pan/  t)m  ninniug  down  of  the  pre;.  If  the  tnoiur  obuigra 
■ud  impressions  that  precede  and  aocompao;  the  cutuhiof; 
of  prey,  have  been  constantir  followed  by  di'strurtivo 
actions,  tbeo,  whom  thojr  arv  rundorcd  Diwoi?al,  tJiey  will  in 
tlieir  turn  render  nasc«iit  the  psychical  iiatos  implied  hy 
dostructtTo  actions.  And  if  tluiau  have  boeu  followed  \tf 
tLosD  connt.-ctt.'d  with  tntiog,  tbua  those  cuunitnU-d  witli 
eating  will  also  be  made  nascent.  So  that  thu  simplQ 
olfac-tory  sensation  will  make  nascent  those  many  and 
vnriiTiI  statos  of  comtoiousooss  iuroKiid  in  the  mooing 
down,  catching,  killing,  and  eating  of  prey ;  the  Muu»« 
tions,  Tisiutl,  auditory,  toctoal,  gustatory,  mnacalar,  that 
ant  hound  uj;  with  ttio  suocessive  phasua  of  thcHO  actions, 
will  hu  present  to  oonftciousness  as  what  we  call  iditfui — wiU, 
iu  thL-ir  a|;Kri-gnl«,  conititutu  ibo  dwin's  to  ciUch,  kill,  and 
deruiir — aud  will,  in  conjunction  with  tlutt  olfnctoty  M<nMk. 
tion  whteli  arouspd  tbem  nil,  lonu  the  inipulsv  which  wiU 
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going  the  limba  in  pnrsatt^     The  entire  gcncxw  or  Uiom  i 
cmotiotu  ibns  reaulttt  from  BOcoeesive  oomplioktioDS  in  Ui«'j 
groups  of  psfcliiail  Btat«s  tliai  are  oo-ordinatod  j   and  iii 
juBi  na  tnnub  deCormined  by  experience  aa  ia  the  anion  of 
any  two  simple  aensatioiiB  that  conetanlly  oconr  together. 

A  like  explanation  may  be  givm  of  viDotions  wliicb  UmvoJI 
the  aubjeot  of  tliem  comparatively  passive;  as,  for  instanco, 
that  produced  by  scenery.    By  coQipoaoding  groups  of  senait- 
tiouH  and  id«ui  thiTO  aro  at  knigth  formed  ihoso  viLst  aggr^ 
gnliona  wliieb  a  grand  landscape  excitca  and  snggeats.    An 
iufaut  taken  into  the  midst  of  mouutaias,  is   tulally  an- 
aQi>cu.-d :  but  is  delighted  with  tbe  sniall  groap  of  attributeA ' 
and  retiitiona  presvntvd  in  a  toy.     Children  can  ^proeiato, 
and   i>e  plcsjsed  with,  the  more  oompHcatod  Te]ittk>nK  of 
boUK^'hold  ohjeotA  and  localities — of  the  garden,  tliw  fivld, 
and  tbo  street.     Knt  it  ia  only  in  yonth  and  niataro  ag^ 
wboa  individna]  things  and  amaU  aaaemblagas  of  tliom  hawj 
]»ai»t»e  hmiliar  and  are  antoioatically  oof^isable,  tJut  Iboes' 
iiunMOse  aasembUgea  which  landscapes  present  can  be  ade- 
()Uat<ly  gra«pcd,  and  tho  highly  integrated  atat««  of  eon- 
MioBsnoM  pTodnced  by  them,  cxpuricnci-4.1.     I'lii'ii,  hovrever, 
ilia  various  minor  groops  of  states  tiiat  have  been  in  earlivr 
daym  sercrally  produced  by  trees  and  flowers,  by  field*  aw 
moora  and  rocky  wiMten,  by  atrmins,  by  oaacadcx,  by  mvinoa' 
end  preoiptoee,  by  blue  skies  and  clouds  and  RturuiN,  are 
aroused  together,     Aiong  with  tJw  immediate  eensativna 
tbero   aro  partially  ezdtod    the    myriads  of    seuaatioiH 
that  have  been  in  times  paat  received  from  objwta  lUoh 
as  those  presented;   furtlior,  there  are    partiidly   excicr 
the  inultitaditioaB  inoideola]  feelinga  that  were  experiea<-i<d1 
on  tlum  many  punt  oeoasionfl ;'  and  thero  are  also  excit«d 
nnrtaio  doepor,  but  now  vagon,  couibinntiona  of  Mates  which 
were  organized  in  the  race  during  barbarous  times,  whtni  its 
pleaaueable  activities  wore  cbiedy  among   the  woods  and 
wateri.     And  out  of  all   theme  excitations,  some  of  then 
■otuid  bol  laoBt  of  tbcm  nascent,  ia  compowd  ibu  umutio>1 
which  a  6no  l»uds<3ipi<  (>roduc(t(  m  us. 
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4  215.  One  of  Uie  con)Uarie§  from  the  foregoiu^  doctrinn 
ia  th»l,  oUii*r  Uttngn  eqnal,  feelings  are  stroof;  in  proportioa 
U  the;  ioclude  nuut;  acttutl  sooxntions,  or  BMWtmt  tmum- 
tiooB,  or  both.  Aa  ererj  one  of  the  elementary  bIaCvb  of 
cooscMosaeu  aggregated  in  the  way  deacnbed,  b  originally 
a  fuvling  of  !iom«  kind;  and  as  progrmsire  tnt«^nttioa 
tiiuugb  it  abbrcriates  tmih,  Ivaroa  it  to  the  laot  n  fot'Iin^, 
hovrerer  infinitesimal  in  anonnt;  it  follows  that  the 
gruattir  the  M-cnmnlation  of  ench  inliuit^'sinia)  amounts  of 
fooling,  th«  greater  mnst  be  the  sum  total  of  feeling  cx^ 
porintoed.  Qoantitj  of  filling  in  of  two  kintl»— 

that  which  arisM  from  intense  excitation  of  few  luirres,  cutd 
that  which  ariaea  from  alight  excitatioa  of  many  tuaytm. 
Tbua,  an  unbearable  aonaation  roralu  if  the  tip  of  a  finger 
be  held  in  boiling  water.  Conversely,  though  there  ia  no 
di&iiniU}-  in  holding  tbe  tip  of  a  finger  ia  wator  above 
1108  Fahrenheit,  an  nnbcwaUe  MUBtioa  rotuiu  if  the 
whole  body  be  plunged  into  water  of  that  teuiperaturu. 
6o  that  the  modeiate  excitation  of  all  the  nertree  distributed 
over  the  snr&ce  of  tbe  body,  is  iNjQivnUmt,  as  meacurod  by 
it«  motor  vBiicta,  to  the  exirame  excitation  of  a  few  of  thetn. 
Similarly,  though  a  rety  Cunt  colour  cannot  be  discerned 
when  it  covere  only  a  very  minute  anrface ;  yet,  wboB  it 
coven  a  great  surface  it  can  be  disoemed  with  ease.  And 
that  tbe  truth  tha«  holding  with  actnal  sensationfl,  bokla 
■lao  with  those  nascent  aensations  which,  aa  aggrognCed  into 
DuuiBes  of  ideas,  distinct  and  indistinct,  coostitote  the  oeic^ 
lions,  viU  bo  maaifiMt  on  calling  to  mind  bow  octiona  are 
eontiuunlly  dot«nniiMd  by  the  accnmoLidon  of  moLirasi 
Ibat  ia,  by  the  accumnlatuin  of  soch  oaacont  feelisga. 

From  this  ootoUory  there  is  a  aeoond  corolUry.  With  n 
qualificatioa  to  be  heroafW  made,  the  higher  tbe  eruladoo 
risea  tbo  stronger  do  the  emotions  become.  For  as  the 
iacp'awingly-complex  emotions  Bneoeasively  dtrndoped,  tn. 
ault  fnitn  iotc^niUon  of  pre^c^tiag  groops  of  actual  and 
oaoccnt  seoaatiuns,  the  nsultiug  totals  moat   grow  ocn* 
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tinually  torgur.  A  invki-d  illuHlrution  of   tbia 

trnth  19  fnrtiisbed  by  tlw  pasaion  wbicli  Duites  Uto 
■(•xoe.  This  18  babitnaUj  epokmi  of  na  ihougli  it  were « 
BJmpIo  fueling ;  whorcw  it  is  the  moat  compound,  uid 
thfK-fuiv  the  moat  powerful,  of  all  tho  feolingH.  Ailtlod  to 
the  purely  physical  elemeQta  of  it,  are  first  to  be  noticud 
lUoso  highly  complex  imprcssiotu  produoud  bjr  pereoiuil 
b<maty;  arotmd  which  aro  nggrcgnbcd  a  variety  of  ple»> 
Kurable  ideaa,  not  in  themselves  amatory,  but  which  have 
an  organized  relatioa  to  the  amatory  feeling.  With  tbia 
thoro  ia  onitod  tho  complex  seDtimi>Qt  which  wu  temii 
aOcction — a  Bontimcnt  which,  as  it  can  exist  between  those 
of  the  samo  sex,  mnst  bo  regarded  as  an  iBdepeudcrnt  scn- 
timent.  bat  one  which  i»  bore  greatly  ozaltod.  Then  tbero 
ia  the  Bonlimcnt  of  admiration,  reepect,  or  rovorenco;  in 
itaelf  ono  of  considorablc  power,  and  which  in  this  relation 
bocomM  in  a  high  degreo  active.  There  oomea  nt-xt  tho 
feeling  called  love  of  approbation.  To  be  preferred  above 
all  the  world,  and  that  by  one  admired  boyond  oil  others,  is 
to  bnve  the  loro  of  approbation  gratified  in  a  degree  paaaing 
every  prcviouti  experience :  especially  as  there  is  added  that 
indirect  gratification  of  it  which  results  from  the  preference 
being  witncssod  by  unconcerned  persoii§.  Further,  the 
allied  emotion  of  self-esteem  comes  into  play.  To  baro 
Buooeoded  in  gaining  Bocb  attachment  from,  mid  Kwny  over, 
another,  is  a  proof  of  power  which  cannot  foil  agreeably  tai 
excite  tho  amour  jmrprc.  Yet  ngoiu,  tho  proprietary  feeU 
ing  has  its  ahare  in  the  general  activity  :  thorn  is  the  pk*a- 
BUfe  of  posBi-Bsion — the  two  belong  to  each  other.  Ouca 
iDonv  the  relation  allows  of  an  extended  liberty  of  action. 
Towanlit  other  pemona  a  rcalmincd  b«bavioar  ia  nMjaisiw. 
Itouiid  each  (bore  ia  a  aubUe  boundary  tluit  may  not  bo 
sroiiaad — an  indiriduahty  on  wliich  nono  may  trcspasa.  Bat 
IQ  thix  caae  tho  harriers  aru  thrown  down ;  and  thus  tlie 
liivu  of  uureiitruined  activity  ia  gnttified.  Finally,  there  is 
an  exaltation  of  the  ciympathiea.     Egoistic  pleosarea  of  ftU 
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inD<ls  are  <]onl>lcd  b^anothiir'a  spnpntbolic  parlialpatiali  j 
ftnd  the  plwuntras  of  anothn-  nro  added  to  the  egotstie 
pl(»Hiin>8.  Thus,  round  the  physical  feeling  funning  the 
nucluiu  of  U)U  wholo,  ara  ^thrrod  thu  rucliii)^  prodaocsl  bf 
personal  l>oaiitT,  that  constituting  Bimple  lUtacbmeDt,  thoM 
of  rDvorcnoe,  of  love  of  approbation,  of  svlf-cstcvm,  of  pni> 
pcrty,  of  lovo  of  frwdom,  of  sympfttliy.  Tbene,  wU  ^raatl; 
exaltml,  and  severally  tending  to  reflect  their  exciteownt* 
OD  oDB  another,  unite  to  form  the  moutal  statu  we  call 
lov«.  And  as  i<a<-h  of  thorn  i«  itself  comprvlMnuuve  of  mol. 
titndiiiouii  HtaU^H  of  oouiioionsneas,  we  may  eay  that  tlaii 
passion  fusra  into  one  hnmeiua  aggrfgate  most  of  the  eliv 
numtary  excitationi  of  which  wo  aro  oiqiablo ;  and  that 
hence  resalta  its  irresistihle  power. 

Other  emotiooa  than  thoso  which  arise  by  tbo  sim]ile 
aggregation  of  large  groups  of  psychiral  atatoa  into  atill 
largtT  groupa,  are  similarly  intorprotohlo.  ^lere  goM  on 
at  lb«  Htino  timn,  and  as  a  rceuH  of  the  Mtuie  cause,  an  evc^ 
lation  of  emotions  that  are  not  only  more  complox,  but  also 
more  al)stnu:t.  Of  this,  tho  love  of  proporty  supplies  au 
oxnuple.  Wbi'n  tho  development  of  intelligimoe 

baa  n>nd4'red  time  and  locality  cogniuble;  and  wfaxu,  by 
eensequonco,  ao  uneaten  portion  of  food  can,  whi-n  hiiuger 
next  mnkos  nawnnt  tJie  psychical  statea  that  iiceompwijr 
eating,  be  remomWre<l  nit  hitring  boon  left  iu  a  particular 
place ;  then,  repolilion  of  these  expeneucea  of  a  Bat-iautl 
hunger,  and  a  flnbtieqaently-rocurnng  hunger  that  prompta 
return  to  the  rooiaiuing  food,  will  c»tnblitih  an  organiard 
connexion  betwcOD  the  remombmnco  of  such  remaining  fond 
and  the  various  etatea  of  oonseiouBii«es  produced  1^  »  return 
to  it.  'niu4  will  ho  constitutod  an  anticipation  of  ■  tvtura 
to  it — a  (oudrucy  to  perform  ntl  Mich  actions  aircompauyiog 
a  rotom  to  it  a«  are  not  negatived  by  satiety— a  toMlenoyj 
thfrofiim,  bo  inke  posaeaaioD  of  it.  An  aulegouii  prucBsa 
will  develop  a  tendency  to  lake  potseoBion  of  some  habitual 
place  of  ibelter ;  and  afterwards  to  take  poeseaBioo  of  things 
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■erving  for  arUltoUl  slioltor  koA  ft-r  clotliing.  Lttor  ttill, 
things  indirectly  connected  vritb  personal  welfare  nill  oome 
to  be  included ;  ns,  for  iiutAoco,  tho  club  uHcd  for  «  wrapoo, 
the  imprcnions  produced  hj  wliicli  will  make  nJiAceat  tfa« 
TariouH  plaaaorablo  feelings  that  hare  acx?oinpaiiied  ita  sac- 
cessfdl  tue,  and  the  conocption  of  furthur  uav.  Tho  same 
proooia  riiting  to  still  higher  complications,  will  genorato  « 
propensity  to  take  poaseaeion  not  only  of  variooH  weapons 
and  appliances  of  daily  life,  bnt  also  of  tho  tools  and 
materials  rcqaired  to  ouike  such  wei^Knu  and  appliauoe* ; 
afterwards  of  the  materials  required  to  make  such  tools ;  andjl 
80  on  until  the  thinga  accumulated  for  one  porpose  or  otfasn 
become  numerous  and  raried.  But  now  obJ 

serre  t]utt  in  proportion  oa  these  tkinga  become  nuunromi 
and  raried,  and  in  proportion  aa  the  acta  of  acquiring  tfatira 
and   prtwerring  thom  bocomo  froqnent,  a  great  variety  of 
plMHorsblo  ezcttcmonta  will  come  to  b«  Hsociatod  with  th«  | 
act  of  taking  possession  or  holding  possession.     Himco  tJiil 
act  itself,  being  continoolly  the  initiator  of  pleoearable  ex- 
citenentfl,  will  become  a  source  of  ploasurablo  oxoitomont. 
And  aa  the  excit«inettt  thus  caused  must  be  more  habitual 
than  that  caused  by  any  particular  order  of  objocta ;  on, 
further,  the  special  excitements  attaching  lo  special  objecta 
posoeesed,  most,  in  Tirtue  of  their  variety,  prevent  the  ex> 
oitemont  of  poaamsion  from  being  couaoot«d  with  any  ono  of 
tbcm  in  puKioutiu- ;  it  reiiulla  that  the  exciKmcut  of  powvJ 
session  will  grow  into  one  of  a  now  kind,  nuiting  into  s" 
largo  but  Toguo  aggregat«  thoToriooa  oxcituraoata  to  which 
it  miuiiittrs.     And  when  money  cornea  lo  be  the  represen-^ 
tatiro  of  tuIuc  in  geoerol — valno  aa  abstracted  from  special^ 
objects — the  miaor  s1mw«  oa  how  tho  dc«iro  of  poHscssiou  io 
the  abstract  may  become  almost  todt^pendt-ut  of  those  fronj 
which  it  arose ;  and  may  exceed  io  strcogLb  any  of  them  \oiA 
dividunlly.  J 

Aa  farther  iltustratiiig  tho  origin  and  uaturo  of  tlw  taoto 
■bstrHl  enuHioos,  let  me  add  one  atill  in  courso  of  vvulutioB 
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onunig  civilized  Di«ia ;  and  aa  yot  bat  imiwrrcuUjr  dbvolupcd. 
I  rofiT  to  thd  ieain  for  Ubertr — the  iientimcnC  of  psnoiuU 
riglits.  A  relation  like  that  which  the  lovoof  property  bnara 
to  the  gnitificationH  which  property  brings,  this  lore  of  an- 
rtatrictcd  nclion  btmrs  to  the  grulificatioaj*  derivabla  (rom 
proport;  and  from  all  other  thinga.  As  the  satiafiutton  ul 
tbo  one  ia  iu  Hcuriapf  tho  matmal  oijeett  diractlv  or  in- 
directly ntitiiiitcring  to  Ufa ;  so  tho  sntisfoction  of  tho  ot-biT 
18  in  Hecuriug  thoae  non'material  emditumt  without  wbich 
the  material  objocia  can  ueither  be  obtniited,  DOr  preaerved, 
Bor  tuod.  While  tlie  posaeeaion  of  certain  kinds  and  oum- 
binatiooa  of  matter  ia  a  rory  general  pre-rcqnisite  to  the  ful- 
filment of  this  doatrcs ;  a  stiU  moro  gvuLTol,  iwd  indood  aoi- 
versal,  pre-requisite  is  that  freedom  ct  motion  vrithont  wlrioh 
it  ia  not  only  impoBsiblo  to  get  and  otilize  such  matter,  btu 
ia  impositiblo  to  piTforin  imy  action  whatever.  This  senti- 
tnont  of  pomonal  rtglita,  anaworing  to  c«rtaia  oomplox  rela- 
tions ia  which  Uio  membera  of  a  am:)oty  stand  to  oaoanotluir 
— bcin^;  a  gratification  in  the  maintenance  of  rach  niatimta 
with  other  men  as  inrolvo  tho  least  reatraint  on  indirtdoal 
action — is  manifeetly  far  more  abstract,  and  far  wider  in  ita 
co-ordinntioua,  than  any  otber.  Aa  uniting  is  one  gviM-nd 
MfUtimeut  the  dosiro  for  liberty  of  person,  liberty  of  act)ui- 
sition  aud  posaosaion,  liberty  of  movement  fh>m  ptaos  to 
placv,  liberty  of  ipeech,  liberty  of  trade,  and  »o  on,  it  mp- 
poMS  an  extremely  extcaiiiro  aggregatwa  of  psyehiod  states. 
It  ooiild  not  begin  to  be  organised  until  mankind  grow  into 
permanent  social  relations,  and  it  haa  manifestly  long  bven 
in  proocw  of  de7e]opment. 

It  remains  to  add  the  qnalifieatioa  which,  as  above  eaJda 
nuat  be  mado  to  tho  assertion  that  those  eontral  foelioga  nr 
emotions  grew  in  power  as  they  grow  in  complexity  and  is 
Wttout  of  inl4-grolion.  Fur  though,  oilier  things  v<\ntd.  tho 
power  of  an  emotion  thus  compuundi'd  out  of  cloatwa  of  eU** 
uenLary  fwliaga  idaally  rorivod,  is  prnpurtionat«  to  tbe 
number  of  auoh  alMtMiaury  fMlta^  nniu'd  ia  it ;  yut,  vary 
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ofWu  otbrr  tbingH  are  ito(  equal.  Along  wiUi  gTcstiuws  d 
number  there  mAj  be  lownesa  of  inUineily.  ^^^l<;n'',  m  in 
Uie  abore  case,  Uie  connexioDB  Mtoblixbod  in  oxpL-riciioe  aro 
extremely  intricato,  oompamtively  infreqaent,  and  very 
varivd,  tbo  co-ordination  of  tbo  Btal«a  of  consciousness  la 
«o  wealc  tliat  tliey  render  one  snotbcr  noscvut  iu  but  n  fooblo 
way ;  and  hcnoo,  tbe  total  effect  ia  id  many  casea  less  tbau 
tbat  prodneod  by  a  Bnudler  aggregate  more  strongly  ex- 
oit«d. 


{  216.  AAerwhatwas  flaidat  the  cloMof  tlieUstcliapter, 
I  nn-d  liardly  say  tluit  this  erolution  of  oomposite  feelings 
through  tbe  progreaaive  int«gT»lioa  of  psyohical  stat«a  that 
are  connected  in  expericmco,  is  efTisrtod  by  thu  inhcritattoo  of 
oontianally-accttinuliaiog  modilicntiouit. 

The  Uw  of  development  of  the  mental  aotivitios  considered 
under  their  cognitive  aspect,  equally  applies  to  them  cou- 
eidered  nndcr  tbcir  emotional  aspect.  That  gradual  organi- 
lation  of  fonniA  of  thought  which  wu  saw  n-sults  irura  tlio 
exjierieuce  of  BQiforni  ezteraal  rolntionn,  is  nccoropiinied  by 
the  organisation  of  forma  of  feeling  similarly  resulting. 
Given  a  race  of  organisms  habitually  placed  in  oontacl  with 
ooy  complftx  sob  of  circumstances,  and  if  ita  mcmbors  are 
already  able  to  co-ordinate  the  impressions  modo  by  each  of 
the  various  minor  groaps  of  phenomena  composing  this  set 
of  oironmatanoes,  tkei-e  mil  slowly  be  established  in  them  a 
co-ordination  of  tWe  oompoond  impressions  corresponding 
to  tbis  set  of  cir«uinsta»ce*i.  The  ooostniit  experiences  of 
BBCoeflsiTe  generations  will  gradually  atrengtbea  tbe  teo- 
deuoy  of  all  tliu  component  clusters  of  psycLical  slates  to 
make  one  anotlii^rnoM'cnt.  And  wlton  nllimnlcly  the  union  of 
tbora,  oxpri<ei«ed  in  the  inherited  organic  structun>,  beoumoa 
innate,  it  will  couslitote  what  we  call  an  emuticm  or  acuti- 
meut,  having  this  sut  of  circumstaaoes  for  its  object. 

In  their  more  involved  phases  these  compound  forms  of 
f4.-<-liug  dtSer  fmm  tlie  oompoand  forma  nf  thouglit  portly 
32 
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in  this,  tlutt  Uio  Msotnblages  of  extorosl  attribatea 
bctiou!)  and  relations  to  which  thay  mn»vii:r,  nn?  ituniBDMl 
more  extensive,  &r  more  <!0&cre{«,  nnd  exUvmel;  miaoel- 
knooDs  and  rnriablo  in  their  tiltimate  coinponouta.     One 
con8«r)U(;ni-o   nf   lUiH    i^   tluit   thuy  npvor   loso   tfa4>ir   em 
piricnl  oluirocter.  A  furlhi-r  dilTurunco  simildr) 

implied,  ia  that  in  each  fortn  uf  focHng  than  oonif> 
answoriog  as  it  does  to  saccessive  set^  of  externa) 
■taooes  which  hare  only  a  goneml  reeemblance,  the 
tumal  elomcnt^  aro  ncror  twico  alike,  and  thorofora  canaot' 
become  diHtinciiy  fixed  ;   whence  it  follow*  that  tho  Dogni-, 
tive  charactor  of  tho  nffgrrgnt«l  states  remaining  feobl 
their  Rimliont  chamct*^  remains  strong.  A  thi 

differential  tntit  of  these  ceutrnl  feolings  mnsi  be  ndditL 
Afl  the  clnsters  of  clomentary  feelings  oat  of  which  tbejr  are 
formetl,  do  not  recur  in  exactly  tho  same  combinsltons — are 
not,  as  it  wort',  snpcr-poscd  so  that  thoir  compni»onl»  fit  with 
the  tike  pnn-ious  componouti) ;  it  noommrily  happens  that 
tbo  succcsitive  clnRters  blur  one  nnolher,  and  the  goq- 
pound  feeling  produced  becomes,  tbongh  massive,  very  dUn^ 
or  vagae.  An  illastration  witi  make  tltia  effect  com 
hensible.  Irongino  thiLt  repRtDontatiDua  of  ttiany  diffemoi 
Kunj»i!la,  painted,  let  na  say,  on  glaas,  were  placed  over 
another,  and  looked  at  by  transmitted  tight — wluit  would  be 
tho  result  ?  Di«agm.nng  in  the  oatUnes  of  Lhcir  hnrizon«, 
tboir  clonds,  their  apecia]  objects,  these  saper^pooed  rep: 
aontiitiona  would  moke  a  confused  and  haxy  oorobination,  ii 
which  no  particular  thing  and  no  dcGnod  portion  of  coloar] 
wonld  buTiKiltle:  but  in  which,  oovvrtbelMa,  theru  woi 
be  tlieae  geocml  elinmcli>rs — a  glow  in  the  middle  region, 
duller  region  above  it,  and  a  oompamtivoly  dark  region 
below.  Similarly,  aa  (ho  anocmaive  impresaioon  pruilncvd 
on  an  iiidividuid.  and  a  aerii^  nf  individuals,  by  ^uulif^■ 
tiona  of  ang<>r  in  thoM  they  oome  in  coutnci  with,  havn 
genrrnl  but  not  spoeul  rMmmblancM — nn  thit  harsh  to: 
tbi>  cootortixl  r»ainn>«,  and  tbi*  pwiis  that  are  apt  to 
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lulTcred  from  tho  boI«  which  follow,  alwitys  diffur  in  tlwir 
details  though  duf  havo  n  Eamiljr  likenraa ;  it  results  that 
thi»  gentml  imprveaion  left  uuobiit^Msted  by  the  diaa^rociag 
details  most  be  wry  itiilufiuito :  tho  gradaally-oi^nnii«d 
compound  Twling  which  wo  call  f«>iir,  will  hare  a  cbiirnot^r 
liug  like  fto  xpecific  as  that  of  a  bimplo  penphei*]  fwliiig. 
ich  being  the  di&rences  that  oatnnlly  ariw  bL-lwvcb 
tfao  orgnnizi-d  fortoa  of  fociing  and  the  orgamzed  forma  ot 
thought  ia  (he  course  of  their  evolution,  lot  u»  now  ob«crre 
the  liksncflsra  that  nnlurullj'  artxo. 

An  tho  forms  of  thought,  or  the  accumulated  and  tnuia. 
mittod  oiodttlcatioDa  of  stmctnre  produced  by  cxperioDce,  lia 
latent  in  each  Duwly.bom  iDdiridtul,  are  vaguely  di»clo*«d 
alosg  with  tho  firat  individunl  expcricDces,  and  mrc  gmdtuilly 
made  definite  by  muhiplicotioB  of  such  individoal  experi* 
encea;  so  the  forms  of  feeling  likewise  lying  )at«nt,  are 
fiMtbly  avrakeocd  by  tho  Sr»t  proaoDtatiooH  of  the  cxtcmiil 
circumatances  to  whioh  they  refer,  and  gradually  gain  tbnl 
degree  of  distinctness  which  they  are  capable  of,  through 
ofteo-repeated  pnuenlations  of  tboso  circumstances.  Tboa 
the  infant,  aa  toon  a»  H»  porcvplioQR  are  developed  euoagb 
to  allow  of  even  an  imperfect  discriminatioa  of  faces  and  of 
•oande,  is  made  to  smile  automatically  by  the  laughing  laco  i 
and  tender  toan  of  it«  mother  or  ita  nunte.  An  orguniacd  ■ 
relation  has  beeo  astabliabcd  in  the  race  between  (he  percep- 
tion of  this  nataral  tangnngA  of  kind  fooling  and  the  snbee-  \ 
quent  experience  of  benefits  from  those  who  mimifeitt  it.  This 
natural  language  being  impressed  on  the  tnlaut's  aousai,  a 
dim  fraling  of  pioMuro  is  awiikoned  while  it  is  still  incap< 
able  of  knowing  what  the  naturiil  laugoago  means.  But  in 
course  of  time  personal  experiences  teach  it  tho  connexion 
that  exists  between  lht«c  appeurancea  assumed  by  other 
persons  and  thu  rocuipt  of  gmt>fii.-ation8  from  tliera;  and 
then  the  vague  body  of  tLn  trmotioD  which  it  liaa  inherited 
assumes  a  more  intelligible  form. 

That  tho  exp^rifni-e-hfpotbeais  as  ordinarily  imderstoodf 
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u  tnndocputo  to  Boooant  for  emotloBil  phfinomeok,  will 
lufficienT.);  muiifeet.  If  possible,  it  is  even  more  at  fault  in 
respocl  to  thfl  emotions  than  in  respect  to  the  cogititioBi. 
The  doctrino  tbat  all  Iho  dosirca,  all  the  Beatiroeots,  un 
guDont(«d  by  tlio  osp<Ti(!nc<»t  of  tbo  iodiridual,  is  so  gUr- 
iagly  nt  viunithce  with  fnoU,  Uiat  I  ciLBQot  but  wonder  bow 
any  one  aUould  erer  bare  enleHaiood  it.  Not  to  ilwv]]  on 
tLo  mullirorm  passiooB  displiiyed  by  tbe  in&at  before  thora 
hu  been  nicb  «d  amonnt  of  oxporioncv  m  could  possibly 
•nffioe  for  tbe  elaboration  of  tbem,  I  will  siiaply  point  to 
tlie  most  powerful  of  passions — tbe  amatory  passion— «•  oaa 
which,  when  it  Grst  occorB,  is  absolutely  aoteoodeot  to  all  ns 
lattTo  expvneno*  wbftterar. 


OnAFTEB  IX. 


TDK  WILL. 


§217.  AH  who  bftve  followed  tlie  argnroent  thtu  far, 
wiU  see  Uwt  the  devolopment  of  what  wo  c&tl  Will,  is  but 
utother  sapecb  of  tho  gcnond  proctuia  wboso  oUtvr  ikipex-'ts 
bare  been  delineated  in  tbo  hftt  three  cbapten.  Memor7, 
BeasOD,  and  Foolin;^,  simultoneously  arise  as  the  nutomatio 
ootiona  become  oomplex,  iQfroqu«iit,  aad  hcsitatiDg;  and 
Will,  arising  at  the  «amo  time,  ia  n«couitatod  by  th»i 
same  coadittona,  Aa  tiM  advance  Irom  tbe  simple  and 
indiitsolubly-oobflront  p^cbical  changes,  to  the  psychical 
changes  that  are  involved  and  dissolably  coherent,  is 
in  iuelf  the  commencement  of  Memory,  Keiwon,  and 
Feeling ;  so,  boo,  is  it  in  itself  the  commencement  of 
Will.  On  pttsfling  from  compound  reflex  actions  to 
those  actions  so  highly  oompotindL'd  as  to  be  imperfectly 
roficx  —  on  passing  from  the  orgauioelly  •  determined 
[lityohical  changes  which  take  phice  witJi  extreme  ra- 
pidity, to  th«  psychical  changes  which,  not  being  organi- 
cally determined,  take  place  with  some  delibentton,  and. 
thcitfore  oonseiously;  we  pass  to  a  kiad  of  mental  octioir^ 
which  is  Olio  of  Memory,  Reason,  Peeling,  or  Will,  accurd- 
ing  to  tbe  side  of  it  we  look  at. 

Of  tbifl  we  may  be  certain,  oven  ia  anticipation  of  any 
special  Byntbcaig.     For  since  all  modes  of  oonociooineM  i 
be  nothing  cLse  than  iooidenta  of  the  correepondenoe  bft* 
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fciroen  U>e  orgaotsm  and  ita  environment ;  thay  mttat  alt 
differeat  sides  of,  or  different  phases  of,  tbe  oo-ordittated  | 
grotipH  of  change*  whereby  internal  relations  mn  ndjosttd 
nztcrtuvl  Klntions.    Between  the  reception  of  cttrtnia  ttnprM'  ■ 
sioua  and  the  perfortnaoce  of  certain  appropriate  inotimit, 
there  is  some  inner  connexion.     If  the  inner  connexion  b 
OT^ganixed,  the  action  in  of  tbo  nrRux  ordn-,  either  i.irnple  or 
compoood;  and  none  of  the  phenomena  of  coDBciou^nma 
proper,  oxixt.    If  the  inner  connexion  is  not  organin-d,  tfam 
tbo  psychical  changes  which  oome  h<'tw<!r<n  ihe  improsuona 
and  inotious   are  consciona  ones :    thtt  entire  action  most 
have  all  the  essential  elements  of  a  ooDsciona  action — most 
simultaneounly  exhibit  Memory,  Itea^on,  Feeling,  and  Will ; 
for  there  can  be  no  oonstoiotiH  adjnsiment  of  an  iDa»r  to  aa 
outer  relation  without  all  theao  being  iorolired.      Let  ns 
oonaider  tbo  matter  more  nearly. 

)  218.  When  the  nntoraatic  actions  become  so  involred, 
so  raried  in  kind,  and  aorerally  ao  infiequeat,  as  no  loDigar 
to  bo  performed  with  unbcMtating  precision — wbnn,  aftar 
the  reoeptioB  of  one  of  tlie  more  oomplex  improssioBS,  the 
appropriate  motor  changes  beconte  nascent,  bnt  nee  pre> 
vented  from  paniag  into  immediate  action  by  the  antago- 
aiam  of  certain  other  naacent  motor  ofaangM  nppmpriato  to 
Eome  nearly  allied  impn-asion;  there  is  conmiiiiled  a  alato 
of  cODKcioiiincss  which,  when  it  finally  iasuea  in  uctinn, 
diiplays  what  we  term  volition.  Eadi  set  of  nascent  inotor 
changes  arising  in  the  courae  of  this  conBict,  is  a  wonk  rti> 
rival  of  the  staCo  of  ccnsciouaness  which  accompanies  socb 
motor  changes  when  actnally  performed — is  a  rqireaonta* 
tion  of  sncb  motor  changes  aa  were  before  exaculad  iindi>r 
like  circnmstanooa — is  an  idea  of  such  motor  chaagea.  W« 
have,  therefore,  a  oonQict  betweca  two  eeta  of  ideal  motor 
changes  which  severally  tend  to  become  real,  and  one  of 
which  eveotnally  does  beoomo  real ;  and  this  paaaing  of 
an  ideal  motor  change  into  a  raat  one,  we  distinguish  aa 
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V7m.  In  a  ToluQUkrii-  uc-t  of  tbo  eimpl»it  kUid,  we 

toou  tiud  Dotliing  Lej-oiiJ  n  luenlnl  rcproimntAtion  of  tli«  net, 
allowed  by  a  pGrfommuce  of  it — »  riaing  t>f  that  incipiont 
psychical  change  which  coDBlitat«a  at  onco  the  tendeuc;  to 
kct  and  tbo  idea  of  the  act,  intu  llw  complete  pgycbical 
Chjinge  which  ooiuuLntea  tlio  pftrformaaco  of  tho  net,  in  »o 
Ar  mt  it  is  mental.  Between  an  involuntary  moveinoDt  of 
tho  leg  and  n  voltintary  ono,  tho  diSbrcuoe  is  that  whereas 
\ho  involantary  ono  occurs  without  provioos  ooosoionsncw 
of  Ute  movomeot  to  be  made,  the  vnluntar}'  one  ocean  ualy 
after  it  lias  been  rcpresoutod  in  coQscioaBni^a<i ;  and  aa  the 
reprceentation  of  it  is  nothing  chto  than  a  weak  form  of  the 
psychical  stato  acconipnn/ing  the  movement,  it  is  DothiDg 
L'Isii  than  a  nascent  excitation  of  the  nerves  concttrncd,  pro- 
ceding  their  actual  excitation.  Involuntary  movement  im- 
plies that  the  psychical  states  accompanyiDg  the  impression 
and  tlu>  action,  are  so  coherent  that  the  one  follows  thu 
other  iDHlantly ;  whilu  volnnUiry  movomt^nt  implies  tltat 
they  are  so  inporfoctly  coherent',  that  the  psychical  state 
accompauyisg  Ike  action  does  not  follow  iDslantly — is  par- 
tially aronticd  hi^foro  it  is  fully  aroaiwd;  and  Bo  occupies 
consoioiuaeiM  for  aa  appreciable  tuno.  Thus  the  cessation 
of  automatic  action  and  the  dawn  of  volition  are  one  and 
tho  same  thing. 

It  i»  qntto  tree  that  as  we  advance  from  the  earliest  and 

timpleat  manifi>:Mtiitian.'t  of  Will  to  ita  later  and  mora  in- 

Tolved  manifestatioiiB,  tho  composite  state  of  consciouEmess 

by  which  any  act  ia  preoo(li><i  includes  mnch  beyond  the 

[Sttscunt  motor  changes,   and  even  mooh  beyond  tho  ideal 

fteiuoiy  impresftiona  which  the  act  will  immediulely  rrudor 

real  ones.    It  further  tnclad«fl  an  extensive  aggregate  of 

Lidcal  Sensory  tmpressioDs  enoh  aa  have  before  been  more  or 

Flesa  ruuolfly  realised  by  the   act;   and  which   oonstitatA 

rcprebentations  of  the  vnrionB  coosequeDcea  of  the  act. 

Even   when   Will    is   but   bcipletit,   there   must  b«  some 

acoonponiment  of  this  kind.      Along  with  any   two   oon- 
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fHcUng  Beta  of  motor  chsuges  prodaced  by  an  iailistmclly 
cogoized  improssion,  thoro  wtU  become  nasotmt  tli9  sarenl 
plra^tintblfi  or  painful  pijchic*]  stat<--^  wliich  kftvo  ia  oxp^ 
ri;!uc«  been  reApectirc-ly  couueoted  with  auch  cootor  cbaogvs. 
thead  are  partially  integrated  witli  the  other  p«7cluaal 
Htutes,  actaa]  and  nasoont,  which  tho  imprc«ion  iitiim^'- 
.'itvly  or  mvdiatflly  tfxcit«s ;  and  by  iacrc-n^iug  the  gronp  uf 
pitycbical  states  which  coher«  with  the  appropriate  motor 
ohaagea,  they  add  to  the  tendency  which  ihoto  motor 
chongpi  linvo  to  take  place.  By  tb*t  ever^proffreBOtng 
luaion  of  paychical  latates  described  in  the  lust  chnptor, 
those  ideal  §ensory  improssions  representing  distant  coniH>^j 
qaoDCCJ*,  come  to  fonn  tbv  greater  port  of  the  iwuiposite 
psychical  state  which  precedes  tlie  act — oonstitato  the  mass 
i>f  whitt  wo  call  the  tlcsiro  to  perform  the  act ;  and  thus 
'ibiwuni  thai  original  relation  bctwivn  sviuiations  oud  mo- 
tions which  is  their  nuclens.  But  the  gencrsl  iMtur«  of 
the  pnoeM  remains  the  name.  Feelings;  immediately  de- 
rived from  the  senses  or  mediately  suggested  by  snch,  make 
usscent  certain  appropriate  motor  changes,  and  the  idiml 
feelings  connected  with  saeh  ohanges;  these,  again,  mnke 
iiOMent  other  changes  aad  other  ideal  feelings ;  aod  lo  on 
to  many  degrees  of  romotenesa :  prodnciug  a  complicated 
group  of  imugined  actions  aaH  coDSequoncos.  All  of  tbe«e 
Jtaving,  directly  or  indirectly,  connexions  in  experietioa 
vrilJi  the  motor  changes,  or  with  sntagoniat  motor  changes, 
tend  to  prodoce  or  to  pi-oront  the  action.  An  immeoae 
uamber  of  psychical  slate*  are  partially  aronacd,  some  of 
which  nnito  with  the  origioal  impression  in  exciting  llw 
uction,  while  the  rest  combine  as  exciters  of  an  oppoeite 
notion;  and  when  ercutnally,  from  their  greater  number  or 
iutensity,  the  firat  oulbulaDce  the  others,  Uta  int/-r|)ret«tiaa 
M  that,  as  ao  nccumnlated  sUmnlus,  they  become  etiSiciently 
strong  to  make  the  nascent  motor  changes  pass  into  actusl 
motor  changes. 
"Hiat  Will  comE«  into  existence  through  the  infiimliig 
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vomplcixi^  nsd  imporfnct  ooherenco  of  automatic  actions,  is 
clearly  iaiplied  bj  the  converse  bet,  that  wboD  actions 
which  w^re  once  incoherent  and  Toluntary  are  very  fre- 
qavntly  rGpcated,  they  bc<M)me  coherent  and  involuntary. 
Just  as  any  set  of  pnychicol  changes  originally  displaying 
Ucinory,  Reason,  and  Peeltog,  cease  to  be  conscious,  na- 
tional, and  emoiionni,  as  faat  aa  by  repetition  they  grow 
closely  organized ;  ao  do  tbey  at  the  same  time  pass  beyond 
the  apfaere  of  volition.  Memory,  Season,  Feeling,  and  Will, 
timnttaoeoasly  disitppoiu-  in  proportion  as  pKychical  changes 
become  automatic.  Thos,  Che  child  learning  to 

walk,  Witts  each  morement  bofora  maldng  it ;  bnt  the  adult, 
vheQ  letting  out  anyithcrc,  does  not  think  of  his  legs  but 
of  his  destination,  and  his  sneoouive  steps  are  mode  with 
so  more  Tolition  tbnn  his  anccea&ive  inspirations.  Every 
one  of  thoao  vocal  imitations  mode  by  the  child  in  acquiring 
its  mother  tongne,  or  by  the  man  in  learning  a  now  language, 
ia  voluntarily  made ;  bat  after  years  of  practice,  conversa* 
tion  is  cnn-ic'd  on  without  thought  of  tho  mascnlar  adjnab* 
meats  reqnircd  to  produce  each  arUonlation:  the  motions 
of  the  larynx  and  mouth  respond  automatically  to  the  trains 
of  idoaa.  Similarly  with  writing,  and  sU  other  Ihmiliar 
prooeasea.  Not  only  is  this  ao  with  actions  daily 

occurring  tn  the  Uvee  of  all,  but  it  is  so  with  speciat  habits. 
From  time  to  time  curious  results  hence  arise;  as  in  tho 
cose  of  the  old  soldier  who  let  &lt  the  pie  he  was  carrying 
home  for  bis  Sunday's  dinner,  when  the  word  "  nttcution" 
was  shouted  behind  him.     The  same  general  truth  is  ro- 
GOgnisad  in  tho  common  renark,  made  of  any  one  who  ha*] 
long  penistcd  in  some  evil  prmctke,  that  "  he  has  lost  power  ^ 
over  himself " — "  can  so  longer  control  himself :"  that  is  to ' 
say,  by  frequent  repetition  certain  psychical  changes  have 
more  or  less  passed  from  the  voluntary  into  the  antomatic* 

*  Dr.  Qog^ding*  Jaducm  nunlM  al  vt  ufaiul  «■  Miloa  uwlogow  to^ 
lh*t «f  Iks  oM  koMier.    ".<;ona7awa*go,*h«MLT^  "I  WMMmanaibn^.; 
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{219.  Long  before  reaching  this  point,  moat  readen 
uiut  hnre  pflromrod  Uuvl  th«  doctfiiuw  dorplo|Md  ia  tbk 
last  two  parU  of  this  work  ate  at  ruriaaoe  with  the  curmDt 
tODote  rcflpoctiug  the  freedom  of  the  Will.  That  everjr  ooe 
is  at  libcrtj  to  do  what  he  dcairos  to  do  (suppocing  ihftN 
are  no  external  hindnuiccit),  all  admit;  though  pojpln  of 
ooufuBed  ideas  commonly  suppose  this  to  bo  the  thing 
denied.  But  that  oveiy  one  is  at  liberty  Ui  de«ir«  or  aCtl 
to  desire,  which  is  the  real  proposition  inrolTed  in  ttw 
dogma  of  free  will,  is  negatived  as  much  by  the  anal/sis 
of  oonacioosDoas  as  hy  tho  oontenls  of  tlio  preceding  chaplMs; 
From  tho  noiniml  law  that,  other  things  equal,  the  oohwiioB 
of  ps}rciii(»]  staUs  is  proportiosate  to  the  frequeocj  with 
whir.h  thoy  have  followed  one  another  in  experieaoe,  it  is 
an  inoriiAblo  oorotlary  that  all  actions  whatorer  mast  bs 
determined  by  those  psychical  connexions  which  expcrriABO* 
has  generated — either  ia  tho  life  of  the  indtvidiwl,  or  ia 
that  general  anteoedent  life  of  which  the  acoatnuUted 
reenlu  are  orgaoixed  in  his  coostilutiou. 

To  go  at  length  into  this  long-itaudiog  oontroTorty  re> 
spectiog  tho  Will,  would  be  alike  useless  and  ottt  of  ploea. 
X  can  but  briefly  indicate  what  soenu  to  mo  tho  natur«  of 
the  oarrent  illusion,  as  interpreted  fVom  the  point  of  viow 
at  which  we  have  arrived.  We  will  look  at  it  first  subjao- 
tirely  and  then  objeotiTolj, 

Considered  as  an  int«mal  perception,  the  tUosion 
FMolta  froni  supposing  that  at  each  momoot  the  tfo, 
present  as  audi  in  consoioQSiiess  (I  exclude  the  implied,  bat 
unknowD,    flobstratam    wbich    can    never    be    prceout),  is 


hA  <v*  vn*  k«pt  (MM  tlM*t  M  ana  of  th*  konm  voold  ast  ttni,  Ti 
pliuia  wtn  irM  to  emrtant  iii  oapliUlf,  bat  sithooi  ite— ■  Ai  Uii 
tho  driTW  dlTMtod  iK*  ModMlor  to  •hnl  tka  dodr  vloUntl/  (tU*  U  ■  mmI 
tAfCmX  for  MruKngV  T»  mj  s***^  larprtm  Ik*  bon*  vnl  oa  ■!  saM,'* 
£#><.  ITtfp.  Mfr-rU.  T<d.  I,  18S4,  p.  tftk  Ottt  tba  omm  volwriuy  m4 
■tf  iMiXiag  afUv  bMrii^  Ik*  Hnad,  tad  b«MM  w  ■qtouali* 
MUgoulM  t^UUoo  cmU  B0t  pnvaal  IL 
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BomotliiDg  mora  than  the  aggrep^ta  of  '  fcolint^  and 
ideas  whidi  tlum  oxixts.  ^Vlioii,  after  s  oertaia  oompo- 
Bila  TBMaa  of  otnotion  and  thonglit  hu  arisea  m  bim,  a 
mat;  performs  na  action,  Ue  oommonlj^  asa(>rt9  that  he  dotcr- 
miood  to  pwTortn  tho  action;  and  by  epeakiuft  as  though 
there  wore  a  mental  svlf,  prtttiut  (o  hi*  cojitciortxneM;  yet  nok^^ 
indoded  to  thiti  compoaite  masti  of  emotion  and  thought,  he 
is  led  into  the  error  of  supposing  that  it  woa  not  this 
composite  moss  of  emotion  and  thought  which  determined 
tho  action.  But  whilo  it  is  truo  that  hu  dot^mioed  tho 
action,  it  a  ol.-w  tnie  that  the  aggrogald  of  his  feelinga 
and  ideas  determined  it;  since,  during  its  exifKeuct*,  this 
aggref^ate  oooatituted  his  entire  oonscioasueos — that  is, 
constituted  his  mental  self.  Either  th«  «^  which 

is  snpposwl  to  dotormiuo  or  will  tho  action,  is  present  ia 
ooDscionxoess  or  it  ia  not.     If  it  is  not  present  in   con- 
Kioasnes»,  it  is  something  of  which  wo  ore  nnconscJons— 
eomething,  theroforo,  of   whoso  existence  we  neiilictr  have ' 
nor  can  liure  any  CTidenco.     If  it  is  prraent  in  contioioiu- 
ueas,  then,  as  it  is  erer  present,  it  can  bo  at  onoh  moment 
nothing  else  than  the   total  oonsciouaness,  airaplo  or  com- 
pound,  passing  at  that  uoineot.     It   follows,    ineritably, 
that  when  ao  impression  roceiwd  from  without,  malcett  nas- 
cent  certain  appropriate  motor  changee,  and  rarionx  of  the 
futtiiugs   and   ideas   which   must  oooompony    and   succeed 
them;  aud   when,   under  the  stimulna  of   this   oomposito 
psychical  stale,  tho  nascent  motor  changM  pass  in  actual 
motor  changes ;  thia  oompaiitc  pxychical  stoto  which  excites 
the  action,  is  at  tho  sotno  time  the  ega  which  is  said  to  will 
tho  action.     Naturally  enongb,  then,  tlio  subject  nf  auoh 
I  psychical   cbongiA  aaya  that    he   wilb  the  action ;    sinoe, 
[psychically  considered,  be  is  at  that  mom«nt  nothing  more 
[than  the  compo6it«  state  of  consoioasneM  by  which  the 
'tction  is  excited,     Pnt  to  say  tliat  the  performonoo  of  tfaa 
'  kction  in,  therefore,  the  rc«ulb  of  his  frwt  will,  is  to  say  that 
be  dotermines  the  cohesions  of  the  psychical  stotM  which 
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Mouse  tbe   action;   and  aa    tlieee   ps]rchic«l    stalea    ooa- 
Btitatc  Limsolf  at  that  tnotoent,  this  is  to  u/  that  these 
pxy«bic«l  etat«s  dctt.>nniDe  their  owd  oofaesiona,  which  it 
absurd.     Their  oohvsions  hnvo  been  determined  hj   expe- 
riencea — the  greater  port  of  them,  oonaiitntiBg  what  we 
call  bU  natural  character,  by  the  expericncos  of  nntoccdont 
orgnnisins ;   and  the  rest   by  his  own   exiK'nencxw.      Tho 
diangc-s  n-liich  at  each  moment  take  place  in  his  oooacioa*> 
ness,  and  among  othun  (hoNO  which  he  ta  eaid  to  will,  ara 
prodnccd  by  this  iuilnitudo  of  prerioiu  exp«ncnc«s  regis. 
tcrcd  in  his  nervous  Btmctnro,  oo<operatiDg  with  tho  imme- 
diate imprrasions  on  his  sonMM :  the  effocU  of  these  combi&«d 
factorR  being  in  every  case  qualified  by  the  physical  state, 
general  or  local,  of  hia  orgauinm. 

This  Bubjectivo  illusion  in  which  the  notion  of  free  wiO 
commonly  ori^atcs,  ia  strungthenod  by  «  oorreaponding 
objective  iUuMion.  Tlie  actions  of  other  individuals,  Inckiag 
aa  they  do  that  oniforaiity  oliaracterinng  phenomena  of 
which  the  lawH  are  known,  appear  to  be  lawleea — oppvar  bo 
be  noder  no  neoeasity  of  rollowing  any  partienlar  order ; 
and  are  hence  snpposed  to  be  determined  by  tho  nnknown 
independent  somclhiug  caDod  OioWiU.  Bat  this  aeeming 
iodeUinninitti-uiMN  in  iho  mental  sncceosion  is  ooDseqoeot 
on  the  extreme  complication  of  the  forces  in  aclioo.  Tba 
oomposition  of  caosee  is  so  intricate,  and  from  momeat  to 
moment  »o  varied,  that  the  efieota  are  not  calculable:. 
"nicae  effccta  are,  howrever,  as  couformabte  to  law  aa  tbo 
aimplwt  reflex  actions.  The  irregulariqp  and  apparrat 
(bwidom  are  inevitable  resalta  of  the  complexity ;  and 
wjoaUy  arise  in  the  inorganic  world  nndor  parallt-l  con* 
tlitiona.  To  amplify  as  illustration  before  nsed: — A  body 
ia  spaov,  subject  to  tho  nttroctioa  of  a  aiugle  other  body, 
inovea  in  a  direction  than  oan  be  aocurately  predicted.  If 
eabjeet  to  the  altrnctions  of  two  bodies,  its  oonne  U  \mi 
iqiproximatoly  calculable.  If  subject  to  the  attmctiODS  of 
Ihrue  bodies,  ite  conrae  out  be  oalonUted  with  still  less  pr»> 
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cisioo.  And  if  on  all  aiiea  of  it  tb«re  nre  mullitudinous 
bodies  of  various  rises  at  Tarioas  disloocea,  aa  io  the  middlu 
of  ono  of  Uio  grmt  BUr>olast«»,  iU  motion  w-U  appear  an- 
infltmnoed  bj  an;  of  tliem  :  it  will  move  in  some  indefinable 
way  that  looks  self-detormincd :  il  will  se«ro  to  he /rev. 
Similarly,  in  proportion  as  the  cobeaiona  of  e«cb  psyohical 
■tiito  to  others,  become  ^reat  in  number  and  rnrioDs  iit 
iiogre«,  the  psychical  changes  will  heoomo  incolouluble  and 
apparently  stibjoct  to  no  law. 


§  230.  To  moot  objections  that  havo  bc«n  nused,  let  ni» 
add  hero  Komo  explanations. 

If  wo  spoke  of  Henry  VIIX.  as  defying  the  Pope, 
mod  then  s»id  that  the  Rnglinh  King  nleo  d<'-liod  the  Pop^ 
there  would  be  a  manifest  miiitnking  of  words  for 
things.  The  kingly  power  we  know  to  be  nothing  but 
the  p«rnianoRt  name  for  the  power  of  a  person,  who 
u  now  of  one  nature  and  now  of  another.  But  in  the 
case  of  mental  gorcrnmeot,  this  confusion  between  words 
and  things  is  almost  universal.  The  permanent  n&ma 
for  the  holder  of  power,  is  supposed  to  imply  an  entity 
additional  to  tliat  implied  by  tbe  namo  of  the  Uimporury 
holder  of  power.  We  apeak  of  Will  as  aomeUiiog. apart' 
from  the  feeling  or  feelings  which,  for  the  moment,  prevail 
OTOrotborx;  whereas  it  is  nothing  bat  the  general  name 
given  to  tiie  special  feeling  tlinO  gains  snpronuicy  and 
4oterromca-ftct ion.  Take  uway  all  sensutiona  and  emotions, 
and  there  rcmaina  no  Will.  Kxcite  some  of  these,  and 
Wit],  beootttng  ~pnB9tbte,  ~  becomes  actaa]  only  when  one 
of  them,  or  a  group  of  them,  gnins  predominance.  Until 
there  is  a  moliee  (mark  tho  word)  there  is  no  Will.  I'hut 
.u  to  my,  Will  is  no  more  an  existence  separate  from  tlie 
pivdoroinant  feeling,  than  a  king  is  an  existence  sApintte 
fix>m  Uie  man  occupying  the  throne. 

That  the  ryo  is  something  more  than  the  passing  groap 
of  feelings  and  ideaa,  is  trae  or  nntme  according  to  tlU 
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degr««  of  coiapreh«iuioii  we  givo  to  tlu)  word.  It  is 
tme  if  we  iaoludo  Iho  bodjr,  und  ils  functiou ;  bat  it  i» 
untniv  if  we  inoJudo  ooly  whatia  given  in  convcwauiess. 

Pliysionllj'  considered,  the  eyo  is  (he  intiro  or;gKauim, 
including  its  nenrous  system  ;  and  tbo  luturo  of  this  ego  is 
pre-detormincd :  tho  iahnt  luul  no  moro  to  do  with  ths 
Btructuro  of  its  bruin  th»n  with  tbo  colour  of  its  eyes. 
Furtlior,  the  ogo  ooosidorcd  phytticttllj,  ioctudps  aII  the 
functions  o-orHod  on  by  chese  etructuree,  wh^n  supplied  with 
the  r«(]iiiaitd  materials.  Thoeo  function*  have  fur  thuir 
net  result  to  liberate  from  the  food,  &o.,  certain  latent 
foroea.  And  that  difltribution  of  these  forces  shown  by  tJ»e 
activitios  of  ilte  organixR),  is  from  momeuc  to  momeul 
Ofttuied  p«rt1y  by  the  existing  arraogemeut  of  its  ports  nud 
partly  by  the  environing  cooditiooe. 

Tbo  pbysicul  structures  thus  porvaded  by  tbo  forces  thna 
dbt«inf>d,  oonittittito  th»t  substAntiftl  tyo  which  lios  behind 
and  deterniinos  tboise  ever-changing  states  of  conscioosaen 
we  call  3Iind.  And  whilo  this  substoatijtl  ego,  uokoowable 
in  nlticuftto  oaturo,  ia  phenomenally  known  to  as  under  its 
ttntical  form  as  the  organism,  it  is  phenomnnally  known 
Qndur  its  dynnmioul  form  as  tho  wergj  ditluiting  iteelf 
through  the  orgauiam,  and,  lunong  other  parU,  through  the 
nervous  eystom.  Given  the  external  stimah,  and  th* 
nervous  changes  with  tboir  oorrelative  mental  etat«e, 
dejwitd  portly  on  the  nervous  structarcs  and  portly  on  the 
amount  of  this  diffused  energy :  each  of  which  faotora  it 
determined  by  causes  not  in  consoion<De«s  but  beneath  oon- 
Bciousnoes.  The  aggregate  of  feelings  and  ideas  oonstitat* 
ing  the  mental  /,  bare  not  in  themselves  the  prindplo  of 
oohosioQ  holding  thorn  togi>thi;r  as  a  whole ;  bat  the  J 
which  continooiiftly  sarrires  as  the  subject  of  these  chang- 
ing sUtes,  is  that  portion  of  the  Unknowable  Power  whjdi 
is  Ktatioally  c<ondittontid  ia  special  nervoos  stmoturM 
pervaded  by  a  tlynaraically.condilioned  portion  of  the  Dn< 
knowahle  Power  called  energy.     (Compare  with  §  i60.) 
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CHAPTER  t 

A.  rURTOER  INTERPRET ATIOK   KESDID. 

}  221.  Wo  ftro  now  prepared  for  dealing  with  th«  reraain- 
bg  problem  presented  by  objoctive  Psychology.  Thongh  not 
oonspicuoas,  the  hiatns  lyjCwocn  the  intorprolAtion  we  bavo , 
rwcbed  nod  a  oomplete  interpretation,  ia  a  deep  one ;  and ' 
one  which,  wfavn  first  lookod  into,  appears  itnpiussable.  For 
tiiem  tiaa  HtiU  to  bo  onawerod  the  inquiry— how  ia  menbd 
evolution  to  be  affiliated  on  Evolution  at  laige,  regarded  aa 
B  process  of  physical  traDsformatkm  f  It  is  not  onougli  Uiat 
in  tlie  proceding  6eu«nl  Synthesis  tlio  phenomena  of  psy- 
chical life  have  been  traced  up  tlirough  their  objectirtf 
m&nifintatioas,  and,  along  with  the  phenomena  of  pfayvicnl 
lifn,  have  boon  fotmd  to  progrms  in  int«grntibii,  tii  hetero- 
geneity, in  definiteness.  It  is  not  enough  that,  in  the 
Special  Synthesis  jost  closed,  intolligcncu  has  been  shown 
to  hnvti  tliO  same  nature  and  tlie  same  law  from  the  lowest 
rcQcx  action  Dp  to  tb^  most  traasceodont  triumph  of  reason; 
and  that,  from  first  to  last,  its  growth  is  due  to  the  repetition 
of  oxperipncus,  tlio  effevtH  of  which  are  accumnUted,  orgim- 
ixed,  and  inherited.  It  itay  vut  bft  asked — By  what  prooeai 
is  the  organisation  of  experiences  achieved  f  Gnuiting  that 
a  surrey  of  the  facts  prorcs  it  to  take  pl&oe ;  still,  uo  an- 
swers arc  givoD  to  the  questioue — Wliy  doe«  it  toko  place  T 
And  bow  does  the  tranal'oitaatioD  which  brioga  it  aboai 
come  within  the  formnht  of  Evolution  in  general  t 
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Spctiificalljr  Htated,  the  probloin  is  to  Inlerprat  msBtal 
evolatioQ  in  terms  of  the  re-distribution  of  Matter  Mill 
Motion.  Though  under  its  Hobjoctivo  ivepoct,  Mind  is 
knowu  only  na  an  aggrt-gnto  of  states  of  cotuKiiousattn, 
which  cannot  be  couc«ived  as  forma  of  Matter  and  Motion, 
and  do  not  thcroforo  nccossardf  conform  to  thu  ssmo  laws 
of  ro-diiitribation ;  yet  under  iU  objovtivo  aspuct,  Miod  is 
known  as  an  aggregate  of  acUvilie*  nuLnifosted  by  kd  or- 
ganiani — is  the  oorrcUtKf!,  therL-forc,  of  certain  matorial 
transformations,  which  must  come  within  the  general  pro> 
oees  of  mntorial  orolution,  if  that  process  is  troly  nnirersoL 
Though  the  deveh)pmeut  of  Mind  iUelf,  cannot  bo  ex- 
pUined  by  a  series  of  deductions  from  tlie  Poraistenoo  of 
Foroc,  yet  it  remains  possible  that  its  obverso,  tlio  develop- 
ment of  physics]  changes  in  a  phyucal  organ,  tony  b«  so 
fflcplained;  and  ontil  it  is  so  explained,  the  conception  of 
meotsl  evolution  as  a  part  of  Evolution  in  general,  romAioi 
incomplete. 
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^  222.  Hero,  then,  the  structoro  and  functions  of  Um 
norrous  sysUtm,  oonaidorod  as  resulting  from  int«rcoorM 
bct.wdpD  the  organism  and  its  eaTironmcnt,  form  ottr  sub- 
ject-matter. We  bare  to  identify  the  physic*!  process  bjr 
which  an  external  relation  tbal  habitually  affects  an  oi^ 
gnnism,  pqnodoces  in  the  organiam  an  adijnttod  internal 
relation. 

Of  coarse,  it  is  not  to  bo  ezpeoted  that  specific  inteipns 
tations  can  be  given  of  the  particuUr  atmctnree  perform- 
ing particular  functions  which  fit  an  animal  to  ita  particular 
conditions  of  exiat«uce.  All  wo  can  hope  is  lo  assign  a 
gooera]  canse,  which,  acting  under  conditions  such  as  an 
known  to  oxist,  is  capable  of  producing  eflecta  liko  those 
obaorrod.  Lot  nit  prcMint  in  its  simploat  and  moRt  definite 
Form  the  question  which  alonn  admit*  of  an  answer. 

We  have  seen  the  law  of  intelligenoe  to  be,  that  tha 
■trength  of  the  tendency  which  the  antecedent  of  any  psy. 
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JUchI  cUaogQ  has  to  be  followed  by  itfl  consequent,  u  propor- 
tioiuUi  to  tho  ponistcoca  of  tbo  anioa  botwocn  Uie  external 
tfaisgs  tb«y  dyinbolixe.  Wo  hftre  »c«d  tlittt  the  fulQlment  of 
this  Iiwr  is  aooounted  for  if,  bj  ioberitaQce  througti  Buc<;ea§ive 
org«iiUtss,  iiit«lligeDCo  grows,  ns  it  doos  in  tho  indiridoal  oi^ 
giuiiMii,  ia  canieqnenoe  of  tho  fact  that,  when  any  two  p«y. 
cbical  stat«B  oocar  to  immediate  saccession,  such  an  ofiect  ia 
prodnonl  that  when  tho  lintt  rocon,  tliero  is  &  toadoQcy  for 
the  aeooad  to  follow  it.  And  now,  to  complete  the  solution, 
we  hare  to  oscertoiii  tho  universal  principle  to  which  thia ' 
teodeooy  ia  doe.  In  other  words,  regarding  psy- 

chical changei  u  tho  BubjectiTO  faces  of  what  on  tlteir  ob- 
jvctiro  faccH  arc  nervous  actions,  tlie  inquiry  before  us  i^^ 
from  what  geueral  law  of  the  re-distribotiori  of  Matt«r  imd 
Motion  does  it  reanlt,  tliat  when  a  wavo  of  moU-colar  tnuts-a 
formation    paMCS    tliroagb  a   nervous  structure,   there  is] 
wrought  in  t]ie  stractore  a  modification  such  (hat,  other- 
things  equal,  a  subaeqaent  like  ware  passes  through  thia 
strnctore  with  greater  facility  than  its  predoccHsor  t    And— 
nob  to  «Tado  a  still   deeper   question   which   immediately 
follows — is  the  establishment  of  nervons  commanicatioD  it- 
self explicable  on  thia  Mune  general   principle  F     Are  wt 
enabled  by  it  to  understand  not  only  how  nerve  becomes ' 
more  permeable,  bat  bow  narre  is  formed  ? 

If  to  theeo  gencml  questions  wo  discover  a  aatisfnctbty 
gnncrul  answer,  we  shall  do  all  that  ia  needM.     If  from  a 
(corollary  to  the  Perai§tence  of  Force,  we  can  legitimately 
draw  the  conclusion  thftt,  under  certain  oonditions,  lines  of' 
nervous  commnnicatiOD  will  arise,  and,  having  arisen,  will 
become  lines  of  more  and  mere  easy  communication,  in  pro- 
portion to  the  oambers  and  etntigthB  of  the  diachaiges  pro- 
pagated  through   them ;  we  shall  have  found  a  physical 
intcrpnitation  which  completes  the  doctrine  of  psjchieal.j 
evolution,  m  set  forth  in  the  last  two  parts.    It  will  be  made' 
manifest  how  the  experience  of  on  external  relation  pro- 
duce* a  ootreapondtng  internal  relation — bow,  as  ei^erienoea 
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of  tlie  external  rolntion  beoomo  more  namoroiu,  tlt»  tot 
ntittiou  becomi'ii  more  oohereab — how  perpoiiul  repetition 
of  tlie  one  caase  indiasolubleness  of  the  othor— bow  oatei 
peniftteiKXK  Uut  ktv  sltnoftb  or  quito  nb*o)ot«,  mtablisbi  Ja 
tlic  coarm  of  generations,  inaer  cohesions  that  are  antooiabk 
>r  organic;  and  thus  the  int«-prelation  of  instincts  am] 
forma  of  tlionght  will  bo  nasimilatod  to  tJiat  of  the  onliBai7 
phonomona  of  a&iociation.* 

*  Tba  g*a*rU  Joetrins  •labonlod  ia  tho  mixo«lia|  chaptw^  wm  p^ 
flgarad  i»  lb*  flnt  «dmaa  ol  Uki*  work,  b  ■  noto  in  fMfa  ft44-lh*  wtal 
lom,  homnr,  babf  •neh  at  I  dioald  not  now  dm.  I  n*da  •  Mor*  dafldM 
•tetanwiit  o(  11  la  H  wtlclo  pnbliibtd  la  Um  ifcdlot-CUwflaU 

/•MMT.  tasa 
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)  223.  Id  Finl  Prinaplee,  Port  II.,  ChAp.  IX.,  w0  ronod 
that  in  all  coees,  motion  "  follown  tlie  line  of  ffrefttost  trac- 
tion, or  tlio  lino  of  least  rmtstimce,  or  tlie  reaoltant  of  the 
two."  We  also  saw  "  that  motioii  ottce  sot  ap  along  any 
lioe  becomes  itself  a  cause  of  eubscqucnt  motion  along  that 
lino" — oqnidly  when  tlio  motion  is  that  of  matter  throngfa 
space,  tbat  c^  matter  through  matter,  and  that  of  mole- . 
colar  nndolatioua  thiongh  ao  aggregate  of  molocaka. 

In  tiie  section  dealing  with  Derrona  nctioim  (^  79),  it  waa 
contondted  tltat  the  mo<l«  of  notion  we  distinguiah  as  a 
nervous  diBcharge,  cooforma  to  this  law.  "  Sapposing  the 
Tarioos  forces  tbrongbont  an  OTgani^m  to  be  pniTionsly  in 
cquilibriom,  then  any  part  which  )>ccom«s  the  scat  of  a 
further  force,  added  or  liberated,  must  be  one  from  which 
the  force,  being  resisted  by  smaller  forces  around,  will  in- 
itiato  motion  towards  some  other  part  of  tlio  organism.  If 
elsewhere  in  the  orgatiixm  there  is  a  point  at  which  force  is 
being  expended,  and  which  bo  ia  becoming  minus  a  force 
which  it  bcforo  had,  instead  of  plus  a  force  which  tt  before 
hod  not,  and  tlinn  is  made  a  point  at  wliirh  tlio  re-action 
'  again-'<t  surrounding  forces  is  diraim.shi'd  ;  then,  manifestly, 
a  motion  taking  place  between  the  first  and  the  last  of  these 
points  is  a  motion  along  the  line  of  least  rvsixtanoe.  Now  a 
aensatioD  implies  a  force  added  to,  or  evolved  in,  that  pari 
of  the  organiom  which  is  it«  :ical ,  rih\\c  a  mechanical  move- 
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inciib  iinplioB  ui  oxpon<litiiro  or  losa  of  force  in  tliat 
the  organism  which  in  it-i  ani.  *  *  »  Wh*>Q  the 
anything  in  the  circumstaDces  of  an  animal's  life,  inrolvitu 
that  a  flODUtion  in  one  porUcular  plaoo  ia  habitually  followad 
by  a  coutrnctJoD  in  another  particuhir  plnoo— vrhca  then  il 
thiiH  a  freqnently-K^aU<d  motion  through  the  organistn  b^ 
tween  thcso  plnoca ;  irlmt  mnat  bo  Uio  nisolt  aa  reapect*  Uh 
lino  along  which  tJte  motions  toko  pliK'c  f  Rostoration  ol 
equilibrium  between  the  points  at  which  tlie  foroos  bar* 
been  incrooai'd  and  (loer(-a.-K:(l,  mmst  take  place  tl 
Home  chnnnol.  If  this  chaunel  in  nScotml  by  the  disc 
— if  the  obstnictiTe  action  of  iho  tisanes  traTeraed,  invol 
any  reaction  open  thcin,  dedocting  from  thotr  obat 
power ;  then  a  subaei^uent  motion  between  those  two 
will  moot  with  lose  rosiatance  along  this  channel  than  the 
previouM  motion  met  with  ;  and  will  consequently  tak« 
channel  utill  mojv  dccidt-dly." 

In  the  Principles  of  Biology,  §  302,  this  general  prof 
Hon  was  farther  tdaborated.  It  there  became  needfol 
indicate  a  posaible  process  by.  which,  among  other  ttasa* 
nerre-tiHHue  arises  out  of  that  protoplasm  composing 
nndifierentiated  organism.  Hero,  in  an  abbrertated  form,; 
the  argnmuut  which  was  used : — "  It  U  to  be  inferred 
molecular  disturbance  in  any  part  of  a  liring  animal,  set  op 
by  either  an  external  Or  internal  agency,  willalmoat  cxvtainly 
diaturb  and  change  some  of  the  surrounding  colloids  nut 
originally  implicated — will  diffuse  a  wave  of  ohimgo  towards 
other  parts  of  the  organism :  a  ware  which  will,  in  the  afa- 
aeooo  of  porfvct  horoogoncily,  tmrcl  further  in  some  dire^ 
tions  tltnn  in  others.  Let  ns  ask  next  what  will  determimi 
Iho  differences  of  distance  traTelled  in  diffc-reut  din>ctieni. 
Obviously  any  muloonlar  agitation  spreading  from  a  cent 
will  go  furthest  along  routes  that  offer  least  resist 
What  routes  will  theae  beF  llioae  along  which  choro 
moat  molecules  that  ar«  easily  ohaaged  by  the  diffits 
noleonlar  motion,  and  which  yet  do  not  take  np  mt 
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molecular  motion  in  Dssuming  tbeir  sew  statfis.  •  «  « 
Uitetablo  tDoloculce  wliicb,  iu  boiDg  isomoricaUjr  fnuu* 
formed,  do  nob  abnorlj  tnotioo,  and  Htill  more  tboso  which, 
in  being  ho  tnnsfonnvd,  giv9  oul  motion,  will  n.-adilj'  pro- 
pagate any  roolecnUr  agtUtiou ;  ainco  Uii^  will  poaa  cm  Uu> 
impulse  oitUor  andiininislii>d,  or  incmiMd,  to  ni^acvBt  n)olo> 
calm.  *  *  »  It  nay  be  concluded  tliut  any  no1«ou]ar 
a^tatiou  9ot  up  by  wlial  we  cull  &  stimulus,  will  diffua« 
itself  furllter  along  eomii  lines  Uuid  along  othen,  il"  bhe 
raiuglod  oolloidj)  forming  "  the  protoplaam  are  nol  qaite 
hoinogCDConaly  dispened,  and  if  some  of  them  are  iaomeric- 
ally  trwuiform«d  more  easily,  or  with  losa  expenditure  ol 
motion,  tlian  others ;  and  it  will  specially  tnTiil  along 
vpwsea  occnpiod  chiefly  by  those  molecules  which  giro  out 
molrcittitr  motion  during  their  metamorphoses,  if  there 
ghould  he  any  such.  *  *  *  Aa  ix  shown  by  thoae 
tmnaformations  that  bo  rapidly  propagate  tbemaolves 
through  ooUoids,  molecoloa  that  have  undergone  »  certain 
change  of  form,  are  apt  to  communicate  a  like  change  of 
form  to  adjacent  molecuIoB  of  the  same  kind — tho  impact 
of  each  overthrow  ia  p«»wd  on  and  produces  anotlier  over- 
throw. *  *  *  Is  this  action  limited  to  strictly  ixomcria 
•ubHtances  t  or  may  it  oxt«Dd  to  substnnoea  tliat  are  closely 
allied  ?  *  «  «  lltoTe  Is  reason  to  anspect  that  it  does. 
Already  when  treating  of  the  nntrition  of  parts,  it  waa 
pointed  ont  that  we  are  obliged  to  reoogniu)  a  power  pos> 
sessed  by  each  tiiiaoe  to  build  up,  ont  of  the  materials 
bronght  to  it,  molecotee  of  the  same  type  as  those  of  which 
it  is  formed.  *  *  *  If  this  bo  a  graeral  principle  of 
tiNHnc-^rrowth  and  repair,  we  may  Ci^mclikdo  tliikl  it  will 
apply  tu  t\n:  c-aNi)  U-foro  as.  A  wave  of  uxili'cnW  diitlurb- 
ance  passing  along  a  tract  of  mingled  colloids  closely  allied 
in  coinpositiDn.  and  ifiomTimlly  < miisforming  the  moUculM 
of  one  of  ttif^m,  will  bo  apt  at  the  nmo  tinin  to  form  soAb 
now  molerulefl  of  tbe  sorae  type,  at  any  place  where  tbm 
exiM    tbe  proximate    oomponeots,  either  unoombinod  or 
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feobly  oombiiuKl  in  some  not  Tery  different  wsjr.  * 
'ShMi  ia  to  saj,  a  niivo  of  molooulor  distarbiutoe  did 
from  B  oontre,  luid  travelliag  furtbeKl  tiong  a  lino  vbcre  li 
inosl  molecules  that  can  be  iaomerically  translbrmod  wil 
facility,  will  bo  likclj-  at  the  Esme  tirae  to  farther  diflbrM 
tiato  this  line,  nod  make  it  more  obarKObinziMl  thaa  hatur 
by  (liu  vasy-lTftiiHformiibilit}-  of  its  i&ol«ca]eft."  H 

Rvforring  the  reader  to  the  Prtncipid*  of  ifio/oj/y  forflj 
dotnila  and  condasion  of  this  abridged  argument,  it  majr  bi 
well  to  remind  him  that  in  tbo  first  port  of  this  work,  tkl 
intcrprotntions  of  aerre-ittructure  and  nerre-futictiDD  wen 
groaoded  on  a  oonception  which  ia  ft  coroUary  frocD  lbs 
oonoeption  rocallnd  alravo;  and  that  sundry  verifioalloui 
vera  there  found.  We  Kaw  thnt  tho  quantity  of  oSect  pr»* 
dnced  by  irritated  nerve-fibre,  increaaea  with  the  dislaaca 
between  the  plocu  of  irritation  and  the  place  of  diicdiar^g* ; 
and  this  accumulation  of  force  we  found  to  be  jttst  that 
which  would  result  from  a  ware  of  isomcrio  transformatiOD 
throagh  EDatler  of  tbe  required  kind  (}  19).  We  law,  too, 
that  the  ttltimato  nitrogcnona  nerve-lhr^nds  ore  sei 
ahcaihod  in  a  pocnliar  snbstanoo,  which,  judging  by  ita 
eqiinlli-d  moh-oular  vninplexity,  ia  leas  capable  than 
iilher  known  subatanou  of  transferring  molecttlar  mot 
and  tltcmforo  best  fitted  to  prevent  latecal  loss  of 
gmwinK  wave  of  muWcuW  motion  which  a 
trauNuiit>.  And  we  furthvr  saw  that  a  close  analogy  < 
butwDon  ihtt  BJMomed  propagation  of  isomario  change  i 
a  nerve-Bbre,  and  uertain  observed  propagations  of 
ohangea  along  llbrca  of  othvr  substanoce  (}  3-i).  To  wt 
Itft  mo  hon  add  the  fact  that  protoplaam  and  its  deriratil 
are  dtitingnisbod  by  thit  ^n-ai  number  of  tbntr  iaoii 
forma,  and  the  gnint  fwnlity  with  which  them  ar»  chnnf^ 
oy  vi)t7  various  agenu ;  sti  that  in  rpganling  a  ner%-uus  dia> 
eliarge  aa  a  wan*  of  iiioniorio  IminfonuDtion,  wo  are  rugard. 
ing  it  aa  one  out  of  ihn  many  such  tnuuformatiou 
bvitig  nintter  ooniiuually  iiudergosa. 
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(  22-t.  Aoutliui'  prolimtnary  atep  remains.  We  hnvo 
to  obf<!n'o  \3m  paiuibl«  modM  in  whitih  a  Una  of  nervoaa 
oomiiiunu:&ttoa  may  be  iraprorcd.  \VlieD,  ibrough  aiidif> 
ferentwted  tisBue,  there  has  paased  for  the  firat  tinu)  n  ware 
of  distarbauco  from  tome  pUce  wheni  molecalur  motion  \a 
liliemt«(l  to  soino  place  where  it  is  abxorbed,  the  line  of 
ileast  rewNtance  followed  muMt  be  im  iDileGaite  »ud  irregular 
OD«.  Fall;  to  QDderst&ad  tlie  geoesia  of  nerro,  Uien,  wo 
muat  undi'TBtAnd  the  pliysicol  actioas  which  ch&uge  this 
Titguo  counw  intoa  d«BuiU)  ohaaoel,  Uutt  bt;<:oiiics  ever  more 
permeable  w  it  ia  more  osod. 

Several  acLiooB  coaduce  to  this  result,  llio  fintt  is  that 
atroadjr  described,  by  which)  along  a  line  of  discliurgv, 
therfl  is  n  ^ocsis  of  the  matlor  most  csp&ble  of  com* 
mumcatiog  the  discharge.  Eviiry  lime  nn  iucipioat  norve 
is  trarcrMtd  by  another  wave  of  mok-culu-  motiou,  tlivro  ia 
apt  to  be  a  further  formation  of  the  molecules  whicb  uro 
isomonoally  tnnKformcd  by  thu  wave  and  piuis  it  on  in  boioff 

nsfonned.  This  pmoeea  acta  with  oontitJually-i[tcr«4utiu(f 
power,  for  two  reasons.  One  is  that  progressiu); 

limit4itioa  of  the  wave  to  a  wolt-markcd  line,  enabk-a  It  to 
produce  more  decided  eBbota  along  ibitt  line.  Ad  illustr^ 
tion  will  hore  help  tia.  When  a  boly  of  water  flows  over  a 
surface  oHt'ring  no  dntinct  ooarso,  it  thins  out  into  wide* 
cpn-nd  xbidlowti  near  its  margin,  where  it  is  ftlmost  iiiottoa* 
tms ;  nud  it  has  but  little  motion  even  along  iu  coutral 
deepest  parts.  Bet  if  the  inundation  iit  long  coutinaed,  the 
nbraiding  aotion  of  the  cnmtnl  along  thvee  ceutiid  di-upvst 
parts  wbcre  it  moves  fustest,  tends  to  deci^u  its  channel 
tht'ro  more  than  ekewbere.  A  secondary  result  is  a  retreat 
of  Lbo  water  from  the  shallow*— thu  cnrreut  becomes  moro 
concentrated.  In  proportion  as  it  becomm  mure  ooacen- 
Croted  tho  force  of  its  central  part  becomes  greater  still,  and 
ihe  deepening  moro  mpid  ;  which  vutaiU  a  funhiT  dmvring 
in  of  the  margins  and  a  further  addiliuu  to  the  excnvatin^ 
force.     So   that   the   growing  deliuitoacea  of  the  corrent 
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brings  kgroiving  power  of  tnakiiig  lU  dunauli{uiut  i 
Kuw  UkoDgb  io  tliw  ewe  befi>re  as  we  bam  not  r  niouoa 
nuUer  over  mttUor,  but  a  transCer  of  molecalar  motaOD  bv 
moloculo-M  to  mokwutoa,  the  panUd  bolds.  Any  ^tmi 
efleot  prixlncied  by  Ibe  tniurer  aloDg  one  p«rt  of 
origiiuUly •broad  course,  sinuUrly  tandi  Id  ooaotmtn 
tbe  traaefer  along  this  part,  and  tbtu  to  iutatuiiy  t 
aotioD  wliicb  mokes  ibu  put  a  pKciscljr-warkvxl  cba 
Bi^  A  furtber  facilitatios  n»alt«  (nm  an  abeoloi 

till II I  ami  ill  ilia  auiooDt  of  the  aerrons  diaolurgo.  Tba  tao 
permeable  tbe  Uae  of  molecolce  becomes,  tbe  grettbkr  b 
cornea  the  initial  qaaatity  of  molecular  mu(  ion  tt  draagb 
off.  Ax  K-iib  waiter,  Lbe  formation  of  a  dofiuito  cbaond  o» 
only  makes  tbe  transfer  easier  aod  adds  to  ibe  excavatto 
power  of  the  currrat,  supposiaff  ita  robuna  be  conetaut,  bt 
alao  (tf  the  rsMirrotr  can  mpplir  morv)  aogmenU  tbe  ndoin 
oarriod  away,  wbicb  again  adds  to  tba  oxoavating-  pown 
■0  tbe  formntton  of  a  better  line  of  nerroiu  oomnjuuicatiu 
Is  followed  br  an  incrvaae  of  tbe  ware  tbat  seta  out  t 
Irarene  it,  and  a  comteqaoat  iaoniasa  in  the  chaonsl-makiu 
action.  Onoe  osoca,  wraiy  addition  to  the  laub 

cnlar  awtion  tnnsmitted,  adds  to  tbe  effeotivaneas  of  laci 
discbarp  in  overvitmiog  an  obstacle.  Suppoao  the  gn«U 
part  of  its  chaniti?!  baa  become  tolerab^  panaeablo,  but  lb) 
at  some  plaoo  ia  it  tbo  coltuidal  nutter  ia  toss  tranalbmo 
than  elsewboro  into  the  fit  t^-pe.  llien  tiie  more  ibe  rcat  of  il 
ebaaael  taoreaaes  fat  permeability,  the  mora  powarful  ntiafc  h 
the  wavn  of  molecular  motMn  brooght  to  bear  tin  tbo  ui 
trmiuformrd  part,  and  tbe  gnatar  must  be  tbe  teadcnry  t 
tnutaform  it.  Heaoe  tba  ebaanel  will  pcogwaaa  tawarda 
Half  of  unifurm  pcmtpability. 

Tbcra  »  atiotber  poaaible,  and  I  tbiak  probable,  way  i 
wbit'b  (be  paanage  of  a  aemMia  discharga  is  Dudo 
Tba  molecules  of  tbe  prvuliar  cotlcad  eoaipaaiag  a 
may  be  pillier  ifrrpilarly  arrangvd  or  rrgnlariy 
and  if  vrrrgularlv  amngi-d  tbegr  will  tianamit  a  wi 
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molpculnr  motioD  less  readily  lluui  if  reguloi-lj'  arnuiged. 
Mow  wImui  m  thraad  of  molecules  capable  of  the  roquirt>d 
emty  isomeric  traniifomuitioa  i*  first  formod,  llio  probnbilittiM 

^mro  infinity  to  one  that  adjacent  niol«catM  will  be  ousym- 
tnctrionlly  plucod  witb  respect  to  one  another— they  will  not 
ittwd  in  polar  order.  MoJeoules  that  are  highly  coniplox 
and  mAasire,  either  do  D&t  orysbtUize  at  all  or  uryatallixo 
with  great  diffitmlty.  Either  their  colloidal,  noa-polar 
•rrangcmrnt  is  a  pcrniaiicnt  one,  or  it  iit  one  out  of  which 

Itbey  paas  into  a  polar  arrangement  vi'ry  slowly,  tmder 
conditions.  Nerertholoss,  molccales  of  every  typo 
I  a  form  of  dixtribution  in  which  thvir. polar  forces  an 
in  Mjnilibrinm.  Towards  this  they  must  ever  tend,  however 
feebly ;  and  towards  this  ewry  iliglit  molecalar  disturbance 

rCDablcH  them  to  approach.  Hvoce,  if  through  a  lino  of 
oUoidtU  moUtcnlcs  wholly  out  of  puhir  arraiigomcDt,  thoro 
M  mQceasire  wares  of  molecular  motion,  each  will  holp 
djacent  molccnW  towards  polar  amingoincut,  or  atato  of 
^equilibrium.     Let  us  coosidor  the  concuaiitants.  ' 

To  aid  our  conceptions  we  will  as  bcforu  (§  19)  take  the 
rude  analogy  famished  by  a  row  of  bncks  on  end,  which 
overthrow  one  another  in  succession.     If  such  bricks  on  end 

I'liave  boon  adjostod  so  that  their  fiices  are  all  at  right  angles 

]to  the  line  of  the  scries,  the  change  will  be  propagated  aluni; 

■them  with  the  least  hindrance ;  or,  under  certain  oondiiions, 
with   the  greatest  multiplication  of  the  original  impvLw. 

^f  ur  wheal  ho  placed,  the  impact  fodi  brick  gives  to  the  next, 
Dg  exactly  in  the  line  of  the  aeries,  will  bo  wholly  offec* 
tivo ;  but  whiii  they  are  otherwise  placed  it  will  not.  If  tfa* 
bricks  stand  with  their  likooe  variously  askew,  each  in  fulling 
will  hare  a  motion  more  or  less  dirorging  from  the  line  of 
the  series ;  and  hence  oidy  a  part  of  its  tnouicntuni  will 
impel  the  next  in  tJw  required  direction.  Now  ifaougfa  in 
the  eaae  of  a  aeries  of  molecuin  the  action  can  be  by  no 
muans  so  aimple,  yet  the  same  principle  buldv.  I'lie  isomeno 
change  of  •  molvoale  mnst  ditl'use  a  ware  which  is  greater 


iu  DUmo  OQO  direction  Umd  in  all  otkeni.  If  mo,  tb«>r«' 
nrt&m  relAtire  positions  of  tnolecnles  such  tbat  each  wi 
receive  tbe  grmteet  amoaat  of  this  wnw  from  it«  prodeoeoaa 
Anil  will  »o  rvocivo  it  lu  notit  readily  ta  produce  a  like  dwag 
in  iutt-lf.  A  »t^i<M  of  molecalea  thus  placed  mast  stand  ii 
Bjiutuetrical  relations  to  oau  anotlio^— polnr  n,-lAtiuaa.  Am 
it  is  not  difficult  to  soa  thjit,  m  in  tbt'  ormi  of  Uio  bricks,  Kn; 
dtTTifttioD  from  sjrinmutric&l  or  polar  rvUtioiu  will  iuvolm 
•  propoiiiooate  deduction  from  the  efficiency  of  llio  vLock 
and  B  diminntion  is  the  quantity  of  molecoW  mc 
oat  St  tlie  Ekr  end.  But  noft,  wltat  ia  tlie ' 

rMoU  whvn  s  w»vo  of  chsage  pnsses  along  »  line  of 
ctiIhi  thus  DnayinmetricaUy  placed  P  lite  indirect  re* 
that  till'  motioa  wltich  ia  not  p«SEod  on  by  thn  onsymui^ 
tally -pltbc«^  moicoules,  gOM  lownrds  placing  tbom  flymnetiir 
calljr.  Let  OS  again  oonaider  wliat  happens  with  our  row  ol 
bricks.  ^Vlieu  one  of  these  in  CiUing  ooraes  against  tlu 
next,  standing  askew,  its  irapacb  b  given  bo  the  aearooil 
angle  of  this  next,  and  so  tends  to  give  this  nuxt  a  tuotiai 
roaod  its  axis.  Further,  wbnn  the  nozt  tbosmovei]  deliverl 
its  motaoa  to  its  uiocaesor,  it  does  tbis  not  throngli  the  angli 
on  tho  side  that  was  stnck,  bnt  thruogli  the  diagotMUjii 
opptHtiU  angle ;  and,  ooaseqneiitlj,  tlte  ivactionQf  its  impae 
on  its  saoousor  adds  to  the  rotatory  motion  almady  t* 
oniTed.  UnuM  the  amount  uf  force  which  it  doot  not  psa 
on,  is  tho  amount  of  ftirre  abeorbed  in  taming  it  (owafdi 
patalMinn  with  its  nMghboors.  Similarly  with  tlia  mole- 
eoles.  £noh  in  falling  into  its  net*  isontorw  attitndo,  awl 
pawing  on  the  ftkcuk  tu  its  sacesasor,  givea  to  its  snoi'oMai 
a  atotion  which  is  all  passed  on  if  the  saocossor  sfiauds  it 
polar  rvUlioa  tuwards  it,  but  which,  if  the  rvlation  i^  ooi 
pular,is  unlr  purtially  paajed  on— ^omn  uf  it  being  tukno  up  u 
moving  the  suoooMor  towards  a  polsr  mlatiob.  <  >u< 

aMfv  coosctpuoos  is  to  be  obM»rml.     Kvery  appiuw^  i 
»olg«alse  towards  symmetricnl  arraagmneDt,  tnc 
■monnl  of  Butleoolar  motion  transfenvd  bma  mm 
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•eriM  to  the  other.  Suppose  tliat  tlie  row  or  bKuks,  whiob 
tr^rt^  nt  fimt  WTf  much  out  of  pitfiillcli^iu,  have  &ll(>n,  nnd 
(bat  pitrt  of  l)ie  inoUon  giTcn  by  OM-'it  to  tfao  next  bos  gon» 
towards  bringing  tbetr  faces  nearer  to  pamllultRm ;  nnd  sup- 

Lposo  tlint,  nvillioiil.  furt.lii>r  clinuging  thu  positions  of  tlieir 
ea,  the  bricks  u-e  severally  restored  to  tbeir  verticnl  attt- 
Indna  ;  thvn  it  will  bupp«n  ilut  if  tho  aerial  overtlirow  of 
fta  i»  ropo*t«d,  the  nctiotut,  tbongb  tliQ  umo  aa  before  in 
kinds,  wilt  net  be  the  sune  m  befora  in  their  dvgnMm. 
Each  brick,  fiJling  as  tt  now  does  more  in  the  line  of  tlw> 
BL-ric^,  will  deliver  more  of  its  momentum  to  the  next ;  feiid 
l*!S»  momentum  will  bu  tnkca  up  in  moring  the  next  towards 
paraileltjim  wttli  it«  neighbours.  If,  lh«a,  the  analog/  holds, 
it  must  hnppon  that  in  the  series  of  isomerieolly-cbanging 

rtnoInculoH,  enoh  traBBmitted  ware  of  molocular  mutiou  is 
ex]len(ll^d  partly  in  SO  altering  tlio  molecular  attitudv6  aa 
to  reudf^r  llio  series  moro  pcrmt'dblo  to  AiUtro  waves,  and 
partly  in  setting  up  changes  at  the  cud  of  the  svries ;  thai 
in  proportion  as  liMS  of  it  is  absorbed  in  working  Uiis  slruo- 
chnnge,  moro  of  it  is  delivered  at  liie  lar  end  uud 

'peater  effect  produced  there ;  and  tliat  tlte  final  sute  is 
cue  in  which  the  initial  wavo  of  uoloonlitr  motion  is  traos* 
mitlud  without  dc>dnotion — or  ralhor,  with  thv  ndditjou  of 
the  molecular  motion  given  out  by  the  suooeesire  uolccuka 
'  tlio  sorica  in  their  isomeric  falls. 


}  S2G.  From  beginning  to  end,  therefore,  tlio  derclop- 
nit<nt  of  iiervo  rusulla  (Vom  the  posage  of  motion  along  tbo 
line  of  leaat  resistance,  and  the  redaction  of  it  bo  a  line  of 
ieaa  and  leas  resiatancv  continually.  Thu  first  opcitiug  of  a 
ante  along  which  cqnilibnum  ia  rf8tor<.-d  between  a  place 
when)  molecular  motion  is  in  exceas  and  »  place  where  it  is 
iu  delect,  oomea  within  this  formula.  Tba  production  of  a 
more  coutiDaoOs  hue  of  that  peculinr  otilluid  best  t>tt«d  Ut 
tran^niit  tho  inolucuLw  nwtion,  alao  comee  wilbia  this  for- 
mula :  as  does  likt^wlse  tbe  making  of  this  line  tliinkur  and 
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more  even.     And  the  rormula  bIbo  coven  tlmt  (inal 
t>7  nhicti  the  Irnc,  having;  been  rorined,  has  iu  mal«v<ili 
l)ni)i<:ht  into  the  polar  order  which  lewt  reaiate,  ttuU  ind 
faciUta'.uSj  tbc  traiuiDistiua  of  tlio  vnivt. 

$  m5a.  Some  qnalificstions  of  the  foregoing  exposilioi 
miuit  iiMir  be  made.     InNU-atd  of  chaitging  it  tliroaghuut 
meet  criticisms,  1  have  thought  it  beat  to  repeat  the  ex 
tioii.as  pvea  id  the  ecoond,  third,  and  fourth  editions  of  thii 
worli  and  then  to  indicate  the  needful  modilications. 

At  the  mvt.-tin«  of  the  Rrittsh  Asitocintioa  held  in  Belfut 
b  1874,  Prof.  Clurk-Maxwcll  obji-ntnl  to  the  hypotlioua  that 
the  itcrvc- current  coitsi»ts  of  Rucoesaive  waves  of  isoncrie 
clianKe,  on  the  ground  that  the  implied  conceptioa  waa  th 
of  a  "  beat -machine,"  nod  that  a  heat-machine  ia  impowbla 
in  the  absence  of  diScrcnce  of  temperature.     In  reply,  I  ood- 
tended  that  mj  hfimthcsis  is  not  nt  Tarianco  with  thi*  Law     , 
of  thermo-ilynamics,  since  it  inppotcs  that  the  falling  of  eachfl 
molecule  from  one  iBOinorio  fonn  to  anotbcr  is  acoompAnicd^ 
I7  absorption  of  bffat,  and  that  the  ncrve*lil)rc,  tticrBU|ion 
rendered  of  lower  tcmiierature  than  the  turrouudinft  mattcn^ 
instantly  taWes  ap  from  them  heat  BuHicient  to  cnu«e 
muleculca  to  resume  their  previous  form:   the  implicn 
brin^  that  the  nervc-eurrcnt  is  at  the  cost  of  the  heat  yietdod 
bf  tho  imbcddii)<;  tissues.      The  dtscusfiioa  which   ensued 
failed  to  draw  from  Prof.  CIcrk-MAXWcU  the  adininsion  that 
my  reply  was  ndeqiintc,  and  failed  also  to  make  me  uotbr* 
stand  his  difficulty.     This  dilBculty,  ax  since  explained  to 
by  Lord  Kiiyli:i;;h,  ia  that,  bcinn;  a  lower  Ibrm  of  noleouli 
notion,  beat  cannot  rcproduoo  that  higher  form  of  molMular 
motion  implied  by  the  hy|>otheais.     Here  I  hare  no  allef> 
native  but  to  accept  the  liicla  of  thew  two  diktinKuiabed 
physiciBia.     It  is  true  that  the  heat  siippU<.-d  by  a  ailtinf;  hu 
apiwretitly  sutBcn  to  build  up  »  *ari«ty  of  complex  ooin- 
ponndi,  some  of  which,  as  proujcon,  are  more  oumpli's  than 
uuy  of  tbu#o  contained  in  the  unuruunised  uia^cnals  of  tba 
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iJ  and  it  might  acem  ft  fair  inference  that  luch  being  tbo 
case,  lieat  inuet  bo  cai>nhle  of  raioidg  ii  molecule  of  protda 
from  a  lover  isumcrrc  form  to  a  higher.  Uut  I  sup|iuae 
ihrre  miut  be  Mine  Inok  of  piintllcliKtn  between  the  tiro  cases, 
and  that  thi.i  rhytlimii^l  Uoincric  nhnogo  in  nrrw-Uhrc 
iitiplicsBome  rurtlicr  physical  proccu  irbich  ultiiaata  phj^.iical 
jirinriples  nr-rntivc. 

What  qunlifioattoa  then  miiBt  tlio  hypothesis  «mlrr;;(>  to 
rentier  it  U^uuhle?  Ap^iitn-iilly  we  mu^t  conclude  that  id 
nerve-fibre,  m  in  the  tissues  at  iar^,  |ierromiancc  of  rtino- 
tion  is  nccompanicd  by  molecular  disinteKra'.ion,  ami  that 
fitness  for  subseqitcnt  performance  of  function  is  to  be 
gaiuei)  only  by  re-integnitioii.  The  implication  wouhl  scetn 
to  he  tbftt  the  moln^ttlar  chancre  mnst  l>e,  to  M>nte  extent,  r 
ehctoica]  change;  and  that  each  molecule  vhich  htts  under- 
gone modific^ition,  has  to  be  repaired  by  absorption  of  needful 
mailer  from  the  nutrient  liquid  with  whieh  it  ia  bathed. 

Thif  Hupponicion  uppcars  congruous  with  the  f4Ct  that  tho 
nxis-cyiinder  of  a  nerve-flbre,  small  in  diitmeter  though  it  it, 
consists  of  a  handle  of  still  more  minute  fibres.     It  seemi 

,  Dot  unlikely  that  such  component  fibres  as  have  conreyed  ft 

rare  of  nervo-chansc,  and  become  ther^'iy  temporarily  in*- 

capacitated,   have    their   functions   uiidcrtjiken   by   another 

cluster  of  componcut  fibres,  which  carry  the  next  wave,  ani 

these,  agnin,  loave  the  function  to  be  afterwanU  performed 

^by  a  third  cluster,  and  so  on :  the  Rbrca  of  the  tint  cluster 
iinviug  mcauwbito  rcStted  tlwmsMvcs  for  actirity.  IT  so, 
there  ia  a  pamllclisiu  between  the  action  of  nenres  and  the 
action  of  musclc^x;  in  whieh  last  the  sets  of  fibres  t'lke  their 
turns  of  uctiou  and  rest,  whilo  Ihu  muscli;  u  a  whole  continues 
in  a  ntale  of  coutravtioii. 


CHAPTER  ni. 

TQE  OBirBSIS  OF  8IUPLB   VBRTOCa   8TST£:itS.> 

$  330,  Careful  bhi)  Rxtcitdcd  obwrvslions  have  aacnuilatrd 
clianj^i^a  in  the  ccit-doctriiii:  ax  i)ri|;)Tially  propouniloil.  The 
statement  that  nil  or^anliimft  of  sfiisiblu  sixes  am  rawle  up  of 
minute  iiuclcatcil  bodieti,  oomplctclj'  diiitiuct  Irom  ono  auotlier, 
huK  10  be  much  ([luliticil. 

Atuong  t)otaiiUts  u  wide  cliange  of  riewr  rrsuUcd  fraai  tks  ui 
diwoierf  tli&t  in  tlie  tixmic*  of  pUntN  tl»e  protopluHm  nitliiofl 
eaclt  cell  u  aoit^il  to  tlmt  within  adjitccut  cells  by  tbrcads  of^ 
protopIuiD  wliidi  jKtfls  ilirougU  the  respective  ccU-nalU;  * 
discovery  that  at  once  makoa  more  Gomprch«iuible  vnnoi 
plant-moTcmcnts.  Implying  a  kindred  >tructi)re,  Pnil 
Sedifwick.  nrium: — "It  is  becoiDing  more  nud  more 

'  lit  kU  Tntufur*]  AAirm  to  the  SnctloQ  of  Analonjr  ttu]  PbrvUiInf^, 
U  i)ip  mnKins  of  tho  Drituh  A»on>lian  in  18M(\  Prot.  fUlfDur,  &ner  tmii' 
rUiiin  rartain  B*w  light*  Ibrown  on  llia  avolulioa  of  iMr*ou*  nj  ttiiaii. 
rixiiorkM  cMictsiDit  Ilia  cvnMit*  of  ilii>  clwptcr  i— "T1>«m  >i,v;i-«b<-«M  «t 
UtrbCTl  SpMKvri  vtiicli  liATo  bfva  aitlelj  wIc-iiIbJ  In  lliit  rounirjr.  Bra,  it 
ftp|MM«  to  nM,  aot  Ik-n*  w«t  hj  \he  Aiteottrm  to  whiph  I  Iuts  cuUkI  jvw 
Ulrallon  ki-d>f  "  Ili'iDf!,  aa  I  ixiniidBRd,  taunil  h>  aonaiii  i'rat.  U»)fo«^« 
npriMnUlliMit,  I  »u*lvulU>clMngt  MHralialljlb*  flrrt  p^rt  of  tlil*  ol<a|<l(r, 
wlipn  m^  mllrulitio  iit*  ilrmrn  Ui  ui  nt>ia<un  •inn*  publMiit()  bjr  I'rvf. 
Snlf^olck.  1I10  (iMvptior  of  PmC  Utlfour  In  ilic  iKiiia  eUr  al  Oam 
Tlw  uptiiioii  UI  ^IM(t«oii  ia  OOnUinail  la  A  Jtfoaivntpll  ^(A*  Hrrwlafim, 
fmputmt  Otptmtii,  p.  40,  and  U  axjinwwd  m  tollair»  1 — "  Hptlvn  K|nino«** 
Tit*  ol  l!i«  on^ii  of  tlia  tiCTVOu*  ajilnn  on/  parhajH  iioi  b«  to  far  f  nioi  ite 
tmik  ai  al  llril  liftbl  aiifwvrvil."  1Ui*g  advantase  of  Ilia  roraiit  ivaiilta  tl 
hiiiutogical  rpwawliaa.  I  lw>a  bpva  M.by  tll«onti«)i»an.l  i.'uuiil>-r^-rill»<m 
■bof*  (jiwitnl.  Iw  r*-oa*l  III*  ntrtir  put  of  tiiia  cteptar,  aii'l  to  icito  ilia  mis- 
lainnl  hj^palfctali  •  man  tMii»eWrj  Ton*,  1  Ihial,  tban  pratwutl/  aasiMwl 
INMMbto. 


9i<a|<i«r, 
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CTcry  lUj  that  llie  nils  compnaini;  the  tii%ues  of  antmats  nre 
tiot  iitoliitcd  units,  but  that  tlii'/  are  connected  wtth  one 
MiniUcr.  I  aecA  only  refer  to  tlie  connection  known  to  exi*C 
hftwccn  connective  tiwue  eells,  cnrtilnse  wlls,  epithelial  celW, 
&c.  And  not  only  may  die  cells  of  one  tiMiie  lie  coatimioas 
»;ih  meh  otiicr,  but  they  msy  also  be  cootinuou*  niih  thfl 
CL'll*  of  (itlicr  tiMucs  "  Cpp.  47-*), 

The  reviMd  conception  to  irliicit  ire  are  thu«  totrodueed, 
id  liiiil  tliruug:hout  those  nffsrcgnlions  of  Protoma  by  which 
Mctaxoa  hare  been  forine<I,  there  hn»  been  an  incomplctcncM  ' 
of  time  spontaneous  tiisiona  witicb,  if  complete^  would  tuive 
multiplied  the  I'rutoioa :  the  units  bare  remained  connected^ 
liy  prQlutif;ation«  homo1o<^u*  with  pseudopodia.  As  the 
raeiabers  of  a  compound  Rhisopod,  say  one  of  the  Foi-amini- 
ftra,  arc  not  wholly  eut  off  irom  one  another,  hut  manitaJn 
some  oontinnity  of  substance  through  perforations  in  the 
septa — as  the  liring  onita  which  nmkc  np  ■  Volvox  or  a 
Ii.iphitiioiihr^»  are  belt!  together  by  thrcniU  of  protojilunm 
winch  trarerse  their  respective  limiting  roembnines;  so  it 
appears  that  ae^niK^ntation  in  a  fertiliied  ovum  does  not  abao- 
luti-ly  itotate  the  coiitaiii»l  matter  of  each  se-mcnt.  In  the 
Ovnm  of  Peripalta,  at  any  rato,  which  is  exceptionally  adapted 
for  diMpliiying  the  early  chsofjos,  there  results  a  network  of 
prntoplasm  which  unites  the  cell-maMwi  with  one  another. 
And  I'rof.  Sedgwick,  Kayin£  that  in  Penpatns  "the  conni'C* 
tion  of  cell  with  cell  is  not  a  aertimlary  feature  aeqnireil  late 
in  (lerelopmcnt,  but  is  primary,"  leans  to  the  cORclusion  that 
••  the  continuity  in  the  variout  cells  Of  the  adnlt  "  is  "  due  lo  i 
a  primitive  conlinnity  which  ha*  never  been  broken  "  (p.  49).  \ 

Hina,  then,  we  most  conceive  of  animal  tiMrne  n  having 
from  the  be~innin^  consisted  of  a  mstrix  of  relati»cly  Inert 
nuiintimccs  lliruui^hout  which  there  runs  a  uucli^led  uvtwurk 
of  hving  and  active  protopUsui. 


$  ^'if\a.  As  ahown  In  the  actions  of  a  RhiEopod,  pmtii|))uitt 
(tt^iilaya  at   once   iho   profierties  ol  oeive  and  muscle:   it 
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cnfi<ti)cta  »nil  it  contrActa.  These  nnit«d  propcrticm  ititl 
chnriuiteriu^  it  wlion  it  aasuniM  the  form  of  nil  inilH;(l(lt)ii  net- 
work. Tliat  it  continues  to  posMin  them  wlien  jirroufftling 
vegetal  ti^sat-i  is  provt-d  by  hik-Ii  octioua  as  tbone  of  tliB 
Sentitiro  rintit  ami  tlie  Dwunta — actiuos  which  «buw  w 
both  the  coni'cyuuce  of  a  diBturbance  ddiI  tbc  producttoo  o( 
movement  at  a  diatanoe.  And  that  thi:  iirutopluBniio  urt- 
work  of  nniraal  tJMUC  bai  the  liko  ootubioed  traiu  wo  we  io 
Mucli  aiiniilc  tyi>cs  as  thi:  J/jidra. 

Observe,  ncKt,  that  tbe*e   (mipertiea  an  mat  markmlly 
displayed  where  the  protoplntm  exists  iit  aa  elonpitrd  furm. 
If  the   tentacle  of  a  pnlypo  is  touched   it   ooiitrAcu   wilb 
toterable   pnimj>tne8s — with    greater  promptness   tliui    th« 
body  contracts.     Aiaong  the  occnnie  tSydrozoa  which,  float* 
ing  or   Bwimming,   have   long   pendant   tculacleti,   suck   ■• 
fHphttrt  and  J'Ai/talia,  tlw  threads  of  oucleatcd  snrcode  thni 
tniiting  behind  or  hangriug  down,  arc  quickly  drawn  np  when 
»iriick  by  small  creatures  scrring  for  prey.     Tlti-no  traits  an     ■ 
in  great  nicaran)  cause  and  couaequeoM.     Moloculw  obanpofl 
set  up  at  the  end  of  a  thread-shupcd  portion  of  sulistnnec  is  ™ 
necessarily  limited  to  the  line  formed  by  the  subntattce.      It 
cannot  \t6  lu»t  by  dilTusinn  through  a  Urge  moss  like  tlist  of  ■ 
the  iKidT*  but  must  be  concentrated  within  lite  cliauriiit  Uirued 
by  the  aides  ot'  the  thread. 

This  much  pivuised,  let  as  now  ask  whnt  will  mult  in  tlio 
body  of  a  rrentnrc  nbirh  is  as  yet  but  little  difTcrvntiatrd  ? — 
what  will  hapiien  to  the  nucleated  tietwork  of  protuplaaoi 
difTuacd  through  it  1  Vnm  the  geitenl  law  ut  tha  iitatability 
of  the  bonogSBOOUS,  it  is  to  be  inferrrd  that  the  originally- 
united  proptrtles  of  protoplaaw  will  not  rvniaiu  tht  aaine 
ihrutighotiL  We  moj  BSprot  a  spcdalixatioa  anch  a>  wiU 
TvOrict  tlin  contractile  power  to  aonio  parts  of  it  and  Irare 
tlie  poucr  uf  oouduetion  to  other  part^  Iluw  «J1  this 
iliffercQtiatioa  b«  Ukely  to  ariae?  Suppose  the  ioripicDtl 
orcaiiiaed  moM  lo  be  from  time  to  timt  nidet*  disCurhsd 
poumg    bAite* — How   will  the    elTeets  of  the  aboehs 
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loealSxoi)?  May  we  not  roawinably  my  timt  the  pnrU  ot 
tlie  protoplasmic  nctwcrk  wtitch  l>rcomfi  cautrnclilc,  *ii)  be 
those  of  wliich  (he  coiilraction  is  least  resisted ;  anrf.  con* 
Tersely,  that  the  parts  irhich  cannot  contnct  withuut  grontcr 
rcNiwtancc  will  remain  conductive  only.  So  fur  as  awscrUincd, 
the  facU  harmonize  with  ihit  HUpposition.  Muscular  fibres 
first  make  their  appcaratiee  as  processes  of  the  opilltcliul  l-vIIs 
fonniiig  the  surface  of  the  body  (sec  Bairour's  Emlrgoloyy, 
Tol.  IL  p.  6G1);  and  this  is  the  part  in  which  murcnicnt  ia 
least  resitted,  since  the  inert  matter  on  one  wit  only  uf  lite 
layer,  has  to  be  carried  along  with  the  contracting  elements. 
ConvirrKly,  though  the  prtmilive  tiervDua eleuieuls,  bein^  the 
rccijiieuts  of  external  impressions,  lirst  arise  on  the  outer 
■iirfnoe,  yet  the  protoplasmic  network  connected  with  them, 
which  takes  on  the  function  of  coiiductiu<;  iniiiri-Mlons,  eoon  . 
becomes  eHtablishcd  below  tlic  surface:  contraction  iu  this 
part  of  the  network  being  opj>09ed  by  inert  ttiwuQ  imbcildi'ig; 
the  fibres  on  all  sides,  and  the  nMUinptioB  of  ounductiu* 
function  solely  Iwing  hence  favouretl. 

A  further  question  now  presents  itself— By  what  physical 
process  is  the  functiouid  nilutiou  ntsbliahod  bctwecu  these 
muscular  and  nervous  elements  as  liut  na  they  dilftii'tintiutu? 
There  is  a  not  utMatisfsctory  answer.  A  portion  of  liuitue 
which,  by  disturbancQ  of  one  or  other  kind,  has  been  made  ■ 
to  contract,  is  a  portion  in  which  molar  motion  has  been  pro- 
duced kt  the  nnt  of  molecular  motiou  :  the  one  implies  the 
other,  Contntriwise,  a  jwrtion  of  tiviiic  which,  by  some 
iuei'leut  force  or  stimulus,  has  been  disturbed,  but  does  not 
nodcrgo  coutraction,  is  one  in  which  tho  molecular  motion 
generated  romaiiu  free.  In  the  first  pi an^', then,  there  i«  eiiused 
ft  dellcicnoy,  and  in  ibi;  Moond  pbwH;  there  is  cauxeil  a  surjiluB, 
Consequently  if,  between  the  two,  there  is  any  channel  thrutijjh 
which  an  equilibrium  cau  bo  established,  a  flow  of  molceuUr 
motion  through  it  may  ho  aQtici|MtoJ.  Such  a  chaonol 
exists  in  the  prutoplaaniis  network.  Heiioe,  when  tlw 
incipicntly-dilfercu listing   tisiues   are   disturbed,  iJicro  will 
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mult  A  draught  from  tlie  portion  vliich  is  bc;;iniimg  to 
M  A  ««iiftor}'  urgnn  to  tlic  |>ortioi]  whicti  is  tx^iiiuin^  to  «ct 
a  contractile  orgmi — n  draught  wliicb.  repented  on  eaub  ooc»- 
sion,  will,  in  conformity  to  the  priiiL-ipIc  act  fortli  in  the  Jul 
cliaptcr,  tend  cTcr  to  make  the  chaniiol  more  ponturjiblo. 

And  thea,  la«lly,   observe   that  tliough   there  ia  imph 
A  aim  u  I  tan  city  in  the  produrtiua  of  the  iIcRcicucy   niiil  tl 
aurptus  in  the  case  described,  lo  th«t  the  oontractioa  I: 
already  Ariieii  at  the  time  that  the  Himuliu  lias  been  reci.>!v 
yet  it  is  inferable  that  when  the  conncetiug  ctinanol  bat 
become  easily  permcnhle,  the  reception  of  a  atimuluB  vill 
cause  a  floir  through  the  chanac),  and  consequent  arrival 
Dt  the  contractinjr  part  before  this  has  been  otherwise  ii 
lurbed:  the  result  beio);  that  the  aurplns  molceulnr  tuntioi 
received  will  initiate  a  contmction.    Scnwition,  or  that  whic 
Corrcspouda  to  it,  will  prodncc  motion  through  iucipicut  acrvob 
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9  237.  In  many  coelcnterate  creatures  the  contractile  «u1» 
atauce  it  partly  differenUated  into  mnscular  Gbrca ;  whicfa* 
howerer,  are  clititrihuted  in  a  diffuaed  way.  In  aa  Aetimio, 
tlie  at'eragc  e<iuslity  of  the  forces  to  which  the  body  ia  ex- 
posed all  round,  is  uufavcmrabU)  to  tlw  formation  of  diatinot 
inniclca  and  a  diatinct  nervous  ^stcm.  TliecQ  ia  Dothinp 
whioh  tends  to  brin^  the  coutractility  to  «m>  place;  and 
therefore  iwthing  which  causes  the  wave*  of  muleoular  dis- 
turbance to  lake  special  courses.  ProlMtbly  in  a  M^-anotnooOt 
the  iDi:i|iiciit  lines  of  nemnia  di&chaT^c  are  as  much  liin'uaad 
as  the  muscular  fibres  are  diffused.  Noting  only  the  fact 
that  the  contractile  tissue  which,  when  it  acta,  abaor 
molecular  motion,  beoomea  difTcrentiated  Icj'ore  there  arise' 
distinct  ncrvo-Gbres  conveying  mnlccidnr  motion  frum  placca 
where  it  lias  been  evolvcn),  let  \t%  take  a  hyiMtbclieal  oose  fitted 
to  make  iutetligible  the  first  step  in  oervuua  development. 

Suppose  that  tlic  proccas  of  contimioua  gcnimatioa,  by 
which  crcftlnrcB  of  tlicso  low  typos  very  ^rjit-rally  multiply, 
is  so  carried  on  Utat  Die  individuuls  sucecuivvty  prodi) 
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are  inlurfored  with  by  th«  colon;  mon  on  one  si^e  tban  or 
th«  ovWr  nidc.  Bciiig  uuaymmetricsUy  oOBditioned  Uiey  will 

become  nasj'mmctricftlly 
d«T«tu)Ji<d.  (FritKtfltu 
of  liiolo^ii  45  2-16.  247.) 
Let  Fig.  6  rcprt-Bcal  & 
cnutiiro  of  ibin  kind  Umt 
grows  obliiinoljr  awsy 
from  itaoldurneighboani} 
and  let  A  B  stiukd  for 
tbo  Burface  over  which 
the  colony  is  spn-iiding. 
Th«u  it  miut  huppon  that 
when  movinff  objects  ia  the  adjacent  wnti^,  larger  than 
tliOM  minutv  oiuta  aerviog  for  proj,  come  against  the 
creature,  fimt  atriking  ttn  oxjuinded  tentaclea  and  then  ita 
bo<ly,  the  moKt  oxpomcd  pnrt  or  its  body  0  will  bo  mo«t  fr»- 
qoMttly  disturbed.  Each  time  it  is  diHtorbcd  there  will  be 
propagated  thruiigli  it  ttiat  form  of  molccttlsr  change  from 
wbioh  oonlruclion  rc^ult^),  and  Uiuro  will  occasionally  be 
produced  more  molecaleeof  tbis  tame  l,\-pe.  {Prt'nophu  of 
ffithfftf  g  'M'i.)  Tliat  IS  to  Eay  0  will  become  a  pliici'  nliere 
the  cootractiona  nra  i^latively  freqaont  and  dccidiHl,  and 
w|i«t«  Gontractilo  protoploitm  ia  greater  in  amonnt  than  ulse- 
whvre.  What  t'urUier  vrill  happen  T  Mflslly  wbun  n  coUiniun 
occnn  the  teatadee  are  touched  bofore  the  body ;  and,  for 
rvasonK  nbuvo  given,  the  propagation  of  molcctilar  change 
along  Ibcm  ta  comporativL-ly  mptd.  Now  at  tho  port  C,  oacb 
erolution  of  mechanical  motion  ia  noconMurily  aocoiiipMiied 
by  an  absorption  of  molocniar  motion.  CoaaequoQtly  whim 
from  the  dieturbod  end  of  the  tentacle  D  there  haa  beau 
iK-nt  a  WBVO  of  molucuUr  motion,  pari  of  wluch  is  abaorbed 
in  the  oontraotion  of  each  xuccossive  jMrtiou  of  the  t^^'Otacle 
but  a  anrplos  of  which  paeaea  on,  sotting  ap  contrnctiotui  of 
tlio  porttunti  bi'low,  the  final  surplus  when  the  wave  haa 
reached  d,  wdJ  be  dralled  off  to  the  contractile  portion  0| 


im 


S24 


FHTSICil.  SDrrnEsiB. 


flioos  this,  being  strack  the  instant  »Rm,  And  msda  to  i 
tmct,  bcM>tBos  a  place  wltera  molcoalar  niolioa  ia  absorbed. 
Uut  auch  nn  Mtioa  iocs  not  constitnto  a  true  nerro  ua  octioa. 
For  the  atimulua  applied  at  D  u  not  tho  ciutKO  of  tli«  ooo- 
traction  at  C.     The  coaCraotioa  nt  C  is  camed  bjr  a  oolUaioa  I 
at  0 ;  nn'l  tlie  discharge  from  dtoO  cannot  take  ploee  anbl 
nfter  tlie  contntotion  at  C  has  cotDmenood.     NcrertlielflM,  J 
tbougli  not  a  nerroua  action  proper,  it  may,  by  froqntBij 
repetition,  f^nw  into  one.    If  restorations  of  equitibrium  be- 1 
tween  d  and  0  rwiir  oftoo — if  tfaey  continoaJly  take  ilin 
aune  ronte  thrungli  the  nut-work  of   protoplasm — If  iht«j 
becomes  a  line  of  lees  and  1ms  resistance  that  drafts  ofT  the  j 
moK-onlar  motion  with  mpiditj' ;  th«n,  evrnluutly,  whrn  an 
approaching  bodjr  toachea  the  end  of  tlio  tentacle  D,  tho  iti>- 
pal.'M  conreved  dovn  it  and  along  the  incipient  nerre  frum 
</  to  U  will  reach  C  before  the  appioaohiiig  bod^-  touches  it, 
Now  tho  contractile  colloid    at  C  is  capable  uf   hariof;  iu 
spooial  mok<cnLar  tninsformatioa  set  ap  bj  various  ktimali —  | 
hj  oommnnicated  molecalar  motion  as  well  M  by  a  blow, . 
Hence  when  a  ware  of  disturbance  reaches  it  Ix^fore  it  nv  , 
oeivee  a  blow,  it  will  begin  to  contract  in  nnti<-ipatioD  of  tho 
blow.     A  rado  touch  at  the  end  of  the  t«ntacle  D,  will,  hy 
the  shrinking  it  sets  ap  at  C,  oauae  withdrawal  of  tho  body 
from  the  source  of  danger. 


^  328.  To  avoid  ooraplioations  of  statement,  I  bare  pnw 
■anted  this  primitive  nervous  action  under  a  simpler  form 
than  that  which  actunllj  occurs.  For  the  wave  of  mnlvcular 
motion  has  to  be  conveyed  not  to  a  single  point  but  to  a 
portion  of  contractile  colloid  having  considerable  extoiuiob, 
many  parte  of  which  aimaltaaeousljr  bocome  plocos  wbora 
tnoleoular  motion  ts  bring  abaorbcd.  Henoo  tho  wan^  |Maa> 
ing  to  it  will  somewhere  on  Ha  way  tend  to  divide  aroordiug 
to  the  respective  tensions  towards  these  respective  parta. 
What  will  resnitr 

Pig.  fl  K^preeents  the  same  general  distribotion  as  boforf^ 
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oitb  Uio  dtfibntnce  that  the  nuuia  of  contractile  colloid  0,  la 
niwked  in  dolled  liaas,  and  that  At  a  the  line  of  nerrouii  com- 

IUiA^'' Vllk  tnunitnttoD  is  tbown  to  take  diverf^nt  and 

ffi^UTlnj  ro-diTOTgent   oouruis   towards    different 

^^Silmyn  p«rt4  of  C.     For  this  is  tli»  structure 

^  ^sjSva  implied.   The  aame  tenden<^  towarda  rO' 

\    '^^        fttoiation  of  eqnilibriam  which  caoses  the 
\         \vl        ''^^s  **•  B<>  f"^™  <i  to  C,  will  aUo  cause 
\  v\       it  to  diiitributo  it«clf  with  toleisblu  oreo- 

>^(B     \  \     ne«a  to  all  p»rt8  of  C ;  ainoo  to  anj'  ptui 

"^  which    bj   oontJBcttDg   beoomes   minaa 

molocnlar  motion,  tho  luljacent  parts  mast  over  t«ad  to  field 
aonu)  of  their  relative  eurplua,  and  this  mu»t  find  its  way 
I  along  aomo  line  of  least  rcsiuMDce. 
^B  Let  aa  now  ask  what  will  biippca  at  the  pbuw  «.  A»  wm 
^Hlbovrn  in  the  lant  chapter,  tlie  formntion  of  a  nerro-thread 
^^oapable  of  couvejring  with  fitctiitj  a  ware  of  uolecolar 
motion,  implies  «  deOuiCe  line  puriiaed  by  the  wave  and  ft 
dofinito  ndjostment  of  the  motecnlm  to  that  Kne ;  and, 
GonHeqaoDtly,  anch  adjustmoat  of  the  moleoalee  as  serves 
for  a  wave  in  one  direction  will  not  servo  for  wavra  io 
other  diroctionfl.  At  tlio  place  «,  then,  where  the  wave 
breakn  up  and  iu  parU  diverge,  tlte  molecules  cannot  bo  ar> 
range  ihomitolvM  as  to  conduct  with  facility  all  parts  of  the 
wave.  IWorring  to  our  old  simile,  if  a  regnlarly-arraugwd 
lino  of  bricks  on  end  oomea  to  a  place  where  there  is  ft 
clast«r  of  bricks  on  end,  from  which  diverge  other  liues  of 
rogularly-ftrrangvd  bricks  on  eni,  it  is  clear  that  whon  the 
first  line  is  overthrown  at  its  beginning  and  delivon  its  im- 
polso  into  the  cluster,  the  bricks  forming  the  cluttter  moat 
lie  irrogulnrly  overthrown— cannot  fall  in  the  same  dirao- 
tions  with  all  the  divergent  lines ;  and  no  ropctitiona  of  the 
leai  can  adjust  the  bricks  of  the  cin.-it«r  iulo  atUtodes 
at  will  do  this.  Hooce  at  tlte  point  0  there  will  rcraatu 
■omo  of  the  nerve-colloid  in  on  amorphons  state.  Iliougb 
between  Uu  incoming  Uub  and  the  chief  ont^iDji  line  (if 
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ono  c&mes  much  mors  or  the  ware  tban  tUe  reel)  tbora ! 
at  If^t.  tirixe  »  f>oUr  nrrnntrcmont  of  tlio  molucaloa,  ^rut 
ntnnoc  also  Imppeo  with  tlv«  minor  ont^ing  liiiue.  But 
at  6  tho  moloculoa  remnin  uiiarraaged,  the  wave  of  raolM:alii 
motion  brought  ihora  vrill  bo  chocked;  8a<l  by  ma  much  w 
is  cht'ckcd  will  tend  to  oauso  dcoompoflitionii  nnion^  Out  ni 
M-nuiged  molecules.  Aa  when  bncka  placed  imIcow^ 
ogMtuiC  one  another,  their  angl«s  are  moro  liable  to  dai^l 
than  tlio  angles  of  brioka  placed  sjmimetn'c«lly ;  so  a  uoii 
polar  arrangeraeot  of  tlie  molecules  aabjects  them  to  doetcM 
ing  forces  which  they  are  saved  from  by  a  polar  arT«^| 
inout.  Now  if  decomposition  oocurN  nt  e,  additional  miJv 
oular  motion  must  be  diaeagnged ;  eo  that  along  j^ 
outgoing  linos  thoR>  will  bo  discharged  on  angmeutetl  w^| 
Thnii  tliero  will  ariM  at  «  KMiMthtng  having  the  cltat«ct4;r  u 
a  gangliou*corpuac)e. 

TiuA  the  strncture  represfnt«d  is  like  no  known  stnic- 
fure,  ia  tme.  The  moat  conspicnona  deviation  from  (act  ii 
in  the  wide  spreading  of  the  linos  between  e  and  C.  And  H 
tuay  bo  asked— How  does  thotr  diritrgonco,  which  appuon 
a  nvci!ftsi<y  of  Uio  argument,  bocomo  so  modified  an  to  corn>' 
Eipond  witli  Llie  observed  diatribution  f  I  reply  tliat  tbotU^ 
the  process  of  direct  equilibration  will  not  ehango  thui  dfl 
tribatioD  in  the  re<iuirod  way,  it  van  b«  so  vliaug«d  by  Um 
process  of  indirect  equilibration.  {Prineip{«$  of  liiolo-jy  ^  ItJ 
yi\wn  m.  tlw  course  of  further  evolution  neighbuu: 
parts  acquire  distinct  Btraoturps,  fibres  occupying  bo  mucb 
■pace  as  those  betwocn  e  and  C  will  bo  in  tho  way.  An : 
dividual  in  which  the  litica  aa  tbey  leave  tho  point  «  do  : 
diverge  so  widely,  will  therefore  have  an  advaatags. 
gradually,  by  surrival  of  the  littest,  there  will  result  a  tj 
that  hiu  thfjie  once  divergent  fibres  ooDoent<at4*tl  iut 
bnndk,  the  nMmbera  of  which  part  company  only  wl 
ibey  arrive  at  C. 

A  tiiore  ai-rious  objection  may  be  raisod.    Tho  pr 
given  oil  by  g»uglioii>o(ilU  do  uot  ordioiuily  (.-ontiuiie  oai 
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M  fibro*  Uiat  vod  in  ran«cle«,  m  tho  irajr  implied.  The  hy^t^- 
tb«ais  aa  aborv  akotchnd  oal,  is  ul  wiwioo  irilli  tliv  draw. 
iaga  of  tho  biologist.  But  this  Meniinglf  fiUal  olijcolion 
dm;,  I  think,  be  aotisfBctorily  mot. 

{  229.  For  there  reumiiia  to  be  introdured  n  complicntioo 
which  i  have,  for  simplicitjr  mko,  omitted ;  aod  thin  ootn- 
plicatioD  implieit  a  structure  that  oornnpoadii  wiUi  &ct. 

lliroaghoQt  tike  expoaiiioa  we  have  attendi'il  ont;  to  the 
eSeota  caased  br  the  recurring  oscitations  of  a  eiiigle  tAD- 
toole;  aad  tlio  mnToua  atrac'toro  dtwcribiMl  oould  arise  onljr 
in  a  cue  of  thia  imaginaiy  simplicity.  In  reality  tliu  oxoila- 
tions  are  ruoeired  by  inaoy  tentacles,  each  of  which  souds  a 
wave  of  dlitorbatioe  to  ail  parta  of  tho  coDtnictile  masa  C.  It 
does  not  follow  thitt  for  o-firy  teatacio  ihcro  most  bo  formed 
an  iiidopi'adpul  »ut  of  uer\'OB9  counoxiona  Ulcu  that  iihowa 
•boT*,  Though  each  aflercut  fibre  will  need  hodw  place 
of  dirergeuce  e,  yet  from  each  §tich  place  of  diverge iit'O, 
it  is  not  Duvdful  to  hare  a  Nepnnitv  nurvo-libro  to  each  of 
the  aaparato  partii  of  0  that  have  to  contmol  uimiiltaDuoasly. 
Ou  the  oontrary,  it  ie  inferable  that  aa  for  each  iiQiTout  fibre 
thero  will  be  aotae  place  of  divorgenoo  e,  whence  iu  ware  of 
nwilocular  motion  begins  to  distribato  iteelf ;  ao,  for  eaeli 
eAivent  6bre  commanicutiug  with  eiM:b  part  of  C,  there  will 
be  Ml  analogonn  place  of  courergence,  where  all  the  pur^ 
tiona  of  waves  going  to  that  part  will  onite.  llint  tho 
oatnre  of  the  nMittiml  structure*   may  be  clearly  concei- 

vod,  ttfl  OS  first  illos* 
trat«,  diagnmmnti. 
cally,  the  needful  orai- 
nexiona.  In 

^ Pig.  7,  lot  A  stand  for 

■**■'       ^^  half  a  dosen  afferent 

fibres,  while  the  dota  nt  a  stand  for  tlie  points  of  dirergt>aoe 
that  arise  aa  above  oxplititivd.  TIirii  if,  ui  tho  miwcle  to  which 
tho  wave  is  diitribnled,  there  are  half  a  dozen  contractils 
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pftrts  to  be  independenlt;  sapplied,  it  is  nwDifoci  tint 
instead  of  an  iadupondont  fibru  divergbg  from  eatdi  of  t^ 
|>oinls  n,  and  ruDiiiDg  to  each  of  tliwo  baJf-dozoa  eoa- 
truclile  partH,  the  s&ine  ead  will  be  ochieTed  if  thare  mn 
lialf  a  doKen  oficrcnt  fibres  S,  aottic^  oat  from  so  ntuy 
piiiiit^  e,  which  KeveraUj  receive  fibren  froaa  all  the  pxtut 
a,  Such  ma  arraog^meiit  will  indeed  be  more  ofiiciuiit 
since  along  a  libro  which  conveys  r  Urgor  wave,  oom; 
of  luuoy  Hiiinllcr  wari^,  there  will  arise  a  greater  fitcility  fcr^ 
truQstniH^iuD  than  would  arise  along  fibres  that  convv/od 
the  smaller  waves  aopArstol;.  A.  still  simpler  ejstam 

of  connexions  will  serve  equally  well,  or— for  reasons  liks 

those  just  osfligtied— ^ 
still  better.     To  briaM 
any  one  of  tlie  points"" 
a  into  connexion  with 
all  tlio  points  e.  Hum 
does  not  neod  a  sepo* 
mte  fibre  oil  the  waj 
to  eocli.  The  amuige- 
nent  shown  iu  Ki^. 
or     that     hIiowd 
Pig.  9,    will 
Nor  mimt  even  this  more  inti'grated  sot  of  conneiioas  im 
r^>eated  in  full  for  enob  of  tJie  points  a.    In  Fig.  10,  «acb 

point  a  is  joined  with 
ever;  point  e,  bj  a 
much  Bioaller  nambor 
of  fibres.  And  sinoe 
the  fibres  in  this  sjs- 
tnm  will  be  more  used  than  those  in  any  other  system,  the^jr 
■vtll  become  more  piTDintble  channels. 

Will  lliis  kind  of  struotnre  resnlt  from  the  oourergeo 
snd  divvrgtmoo  of  wavoa   of  molecalsr  motion   followin 
lines  of  least  rxinisUrnce  f     ^Vo  may  infer  that  it  will.      If 
lo  some  point  a  iu  Fig.  9,  tlwre  has  bven  brouKbt  by  llu> 
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Kfll'Knl  fibre  from  a  tentacle  n  wnre  of  moloonlur  inotioQ ; 
if  &I1  tito  points  a  are  tlio  bptrinaini^s  of  eCTerent  flbre* 
severally  otiding  in  aepamto  pr>rtioi»  of  a  contmclilo  maeB, 
which  by  oontmcting  has  jnst  become  a  place  wfaf-m  moliv 
rcnlar  motJoo  is  absorbed ;  if,  therefore,  botweeo  thia  point 
a  sod  all  th«  points  e,  there  &riE<n  inolcvuW  tensiooa ;  then 
the  restomtion  of  eqailibrinm  irill  be  eSeotvd  by  waves  wf 
Bwlecnler  motion  which,  following*  a  oonimon  route  for  Home 
diateDoe,  will  break  ttp  and  diverge  on  approaching  ibe 
point*  s^the  nnmbers  and  ponitiona  of  tho  places  of  di> 
TergenoD  bein^  fli-ti^rmiiied  by  local  conditions.  Farther, 
if  IVom  another  of  the  points  a,  a  ware  lias  similnriy  to 
find  its  way  along  lines  of  least  resiabence  to  all  the  points 
«,  it  will  do  so  by  passing  intn  somo  near  point  of  this 
snmo  plexus.  80  that  between  all  tlw  point*  a  and  all 
tJio  points  0,  tltore  will  be  produced  numerons  phiceH  of 
converging  and  diverging  coin  ran  ni  cation ;  each  of  which, 
for  reasona  above  asxigned,  will  be  n  place  contaioing  un- 
arrnngvd  and  ant(tnbl«  moleoalcs  of  nerve-matter,  ttnble  (0 
be  decompose'!  wh<>R  disturbed,  and  topaaaon  iDinoroased 
amoonta  (be  waves  that  disturb  them. 

Now  If  instoad  of  tb«  regolarly  arranged  lines  and 
poinU,  we  conceive  lines  and  points  irregularly  arrangi-d  \ 
.and  if  instead  of  the  half-dozen  nBcrcnt  Sbrea  and  as  many 
Bfferent  fibres,  wo  sappoHe  a  score  or  more  of  each  {which 
mast  do  to  norretipond  with  even  the  simplcHt  obt<erv- 
ablo  CBiea) ;  and  if  we  porportionalely  complicate  tho  con- 
necting plexas;  wo  sluill  havo  somclhing  like  a  ganglion. 
F>g  1 1  reprcxenta  such  a  Ktracture.  Tbut  >t  is  lees  intri- 
cate than  ail  uctunl  gang- 
lion is  what  might  )>e  ex- 
pected. Thu  conditiona 
^a  ^^BaS'  proHcutt-d  by  a  man  ot 

irotoplnsra  out  of  which  a  gaof^lion  is  evolved,  are  eore 
Ui  cause  great  irrpgnlapitioti ;  and  it  is  not  difficult  U\  him 
at  ia  the  course  of  iu  evolution,  thcro  nra  Ukoly  to  arise 
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nuuiy  iDcipiont  linfia  of  connexion   wbiob  do  not    dovalo|^_ 
farther  because  oUiera  hare  enperaeded  them.     Tlie  apw*^ 
ment   between   inforonoo  uid   obRcrratJoa  is^  I   ihiulc,  M 
doM  M  n-e  mn  reutonnbly  look  for. 

It  may,  indeed,  be  objected  tbaC  «a  aotnkl  ^noglion  rtiffi 
from  this  bypothotical  ^snf^lion  in  a  more  serious  way — in 
Dot   displojing  a  dt^fliiitu   network.     Too  microecojM-  di»- 
oIoH*  Ml  ontangted  maze  of  fibres,  cells,  and  bnuiched  pro- 
oecsea,  tbat  are  not  formed  into  a  distinct  pU'xua  of  ixm 
nexioos.     To  tbiit  my  reply  t»,  that  tbougb  I  Lave  tbua  Ca,^ 
for  tlio  Mtko  of  olearueas,  spoken  of  these   etrDOtanw  ■■ 
dcfinito,  it  is  not  needful  that  they  ahonld  be  viaibljr  so,     Afl 
uetwork  of  lines  of  lonst  rcsistaooe,  is  alone  requixite ;  and  it^ 
may  be  in  part  so  formed  «»  to  bo  ri«iblo  and  ia  port  mo  u&- 
fornied  as  to  be  invisible,     lliia  qualificatinu  niuHt  be 
iu  mind  as  applying  throngboDt  the  chapters  that  ore 
follow. 


in 


$  S30.  Let  me  before  closing  diapoM  of  a  renuuninif  j 
obj<-ction.  A  critical  reader  may  ask — Uow  uao  a  state 
molecalar  tension  between  two  places  a^WTBted  by  a  K'*'"^ 
mass  of  amorpboaa  organio  tubiitniice,  camiu  tfrniutmiasioD  I 
along  a  diifinite  line  tltat  diWdes  and  sob-divides  in  tho  wwj 
dosoribed  1  • 

DoubtlosB  raeh  a  procvsa  is  not  easy  to  imagine  under  tbe^ 
conditions  wearenpt  to  lutsmoe.   But  thsappsrenl  dilKcoky 
disappeara  when,  iuiitead  of  the  conditiotts  we  are  apt  lo 
MBome,  we  take  the  conditiona  which  sctnally  occur.     *11wj 
error  luiturally  fallen  into  m  that  of  supposing  these  acttaos] 
to  go  on  ill  creatnres  of  oonsidersble  bulk ;  wbcrtws  ubtwrva* 
tinn  wsTTants  us  in  concluding  that  tbey  go  on  iu  i>xtremely 
sumll  creatures.     The  type  of  nervous  system  npprom-hiDg 
ntiirest  in  stDiplieily  to  iho  hyputliettcal  one  deecnbed,  we 
find  amoug  the  /*e/yioa^-cn!atDiTS  of  aliaoNt  niirrotcupifl 
rotnntuDoai.    'Jlio  tot^d  length  of  an  individoal  I'lilifumu  ks 
(Ironi  a  4»l4i  to  a  20(h  of  an  ineh ;  and  if  wv  net  down  l^ 
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distance  IVom  the  roots  of  tLo  tcutaclcs  to  tho  nearcet  point 
of  the  muscle  at  a  lUOtli  of  an  indt,  wc  i<hnll  be  inu<:1i  iK'yond 
the  auric.  ^V1len  the  wale  is  tbua  umnenAely  reduced,  the 
jihyiiica]  processes  described  becotnu  cotnprvbviisiblc.  The 
thickness  of  protoplasm  through  which  these  restoruLious  «>( 
equilibrium  we  cS^tcd  being  recognised  &a  about  the 
thickneas  of  stout  paper,  it  i»  no  longer  difficult  U>  ooa< 
oeivo  the  molecular  tensions,  and  tnmnnisitiotiit  of  mols* 
cular  motiotif  to  take  ptace  in  tho  way  alleged,  with  the 
iuferrod  results. 

Tho  Htracturo  dcuieribcd  having  been  first  formed  oa 
this  cxtromelj  small  scale,  admits  of  erenUial  eiilargemost 
to  any  scale.  Condndng  to  the  proscrralioa  and  growth 
of  tho  individtud ;  inherited  by  progeny  cnpable  £rom 
the  aid  it  yields  of  growing  atill  larger ;  and  boqucsthod 
with  its  accumulated  iocremftnts  of  size  and  development  to 
BiiccMsirely  higher  types,  that  spread  into  better  bsbituta 
and  adopt  more  profitable  modes  of  life ;  tltis  mere  rudiment 
vaAy,  in  coorne  of  geologic  epochs,  evolve  into  a  cunNpicnouH 
nervous  apparatos  posaeased  by  a  creatnre  of  large  siico. 
And  so  by  this  slow  indirect  method  there  may  bu  estab- 
lished lines  of  aerroQs  comrannicittion  where  direct  cstab- 
lishment  of  them  wonld  be  impoaaible. 

Finally,  it  may  bo  well  to  remind  the  reader  that  the 
argument  doea  not  necessitate  the  assertion  thnt  the  primi- 
tive nervoos  system  was  formed  in  this  purticuhir  way.  The 
cwMnoo  of  the  argament  is,  that  to  aome  place  of  greatest 
and  moat  fn-qut-nt  contnoiion,  lines  of  discharge  will  bo 
formed  from  places  habitually  touched  before  this  conlrac- 
tion  is  set  np ;  and  the  case  I  have  chosen  is  one  which  lent 
iUvU  most  readily  for  exptniuirJou — not  on"  tJicn-foro  as* 
sertcd  la  \h'  actnnl.  With  this  eavMi  \vt  ua  now  pwui  fnm 
Ibe  simplest  nae  to  wore  oomplus  cases. 


^^^ 


CHAPTER  IV. 


TBK  OKKESIS  OF  COUPOUN'D  KBRTOCS  8T8TCH8. 

§  231.  Wbeo  coDtempUting  the  incipient  diSerentiatioa 
of  thv  psychical  lifo  from  tlio  physicul  lifo  {^140},  U  WM 
pointed  out  llint  Uio  spocinl  wnuM  »ria»  throogfa  local 
modificatious  of  nutrition  caused  hj  tlie  special  amenta  n- 
epon<led  to.  In  aomo  of  tbo  lowrat  animals  tho  aomi- 
tnoHparcnt  body  ia  coloured  green,  red,  or  browu,  by 
acattcrod  portions  of  a  matter  akin  to  tho  colouring  matttT 
of  plant* ;  and  the  Aonsibiveacsv  of  tbeae  croatunia  to  light  ii 
doubtlees  doe  to  the  assimilative  actioos  vbich  light  ee\a  up 
in  this  matter.  Higher  animals  alro  hnbitaaU/  contain 
pigment,  in  oolU  and  icattcrrd  granules ;  and  though  tlMM 
are  not  liuiititd  to  the  superficial  tissue,  they  are  ordinanljr 
most  abundant  in  it.  Of  conrw  tho  nntrition  of  do«p- 
seitivd  portions  of  pigmc-ul  goes  on  in  tho  absence  of  light. 
But  tbtiugh  light  ia  certainly  not  tbe  only  oaose  of  the 
nutrition  of  pigment,  and  porfaiqn  not  the  ohii-f  caaaa,  there 
is  eridcnce  that  it  is  a  caoso;  sinco  pigmnK-graius  soar 
'.hi'  surTaoo  commonly  increase  in  sizo  or  nambi;r  or  both 
wIk^ii  much  cxpotiod  to  light.  At  any  r«t«,  we  may  amtkHj 
say  lliat  in  some  kinds  of  pigment  produced  in  animal  tisaoe, 
light  produces  marked  molecular  changes. 

h'ovr  the  rudimentary  eyo  oonsiata  of  a  few  pigment- 
grains  noder  the  ontcrmoAt  derma)  layer;  and  hotie* 
we  may  infer  that  rudimentary  rision  is  oonstitntcd  by 
tb"  wave  of  dislurbanro  which  a  sudden  chanffe  in  Qka 
sUt«B  of  tlK«e  pigmoDt-grains  propagates  through  the  bo^jr. 
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Dow  socb  pigmeDt-granu  become  coiicuiitrat«d  in  tbe  pcrti. 
Cular  plaem  thvy  m»y  moat  ftdritiitagooDslf  QC«npy  we  aoed 
not  conaider  At  iiny  Icngtli.  Otli«r  Uituga  eqaal,  ihej  will 
develop  most  where  moel  light  falU,  and  wher«,  coii9e<)tie>utl;, 
TnnHtiotis  of  light  csae«d  by  adjacent  thiagB  are  strongost ; 
uid  fliniTo  a  cloHc  cluster  of  pigmont-gnuna  witeu  aSected,  will 
scud  throagh  Uie  body  a  more  efficient  wave  of  disturbancu, 
natonl  aelection  will  farther  th«  concvatratioQ — tlivro  will 
bo  a  Burvival  of  indivtdualti  is  wbioh  tJ>e  approximation  ia 
great<>(tt,  ending  in  tbe  forrnatitin  of  an  integrated  patcli. 

TL«  pre-existenee  of  a  simple  nervooa  tjetera,  akin  to 
tliat  described  in  the  last  chapter,  being  amuned,  l«t  m 
coiuider  what  will  happen  when  incipient  vision  la  added. 

§  232.  Suppose  /,  Fig.  12,  to  bo  the  olnstor  of  pigment- 
grainit  coestitating  tJiu  rudinient«i7  ejo.  A4>d  suppose  that 
from  thvae  pigment-groin  i),  when  chaiigi-d  by  vaHationa  in 
the  amounts  of  light  falling  on  them,  there  have  been  pro- 
pagatod  waves  of  dtstnrbMioe  into  the  masa  of  orgauiitm. 
_  Then  wherever  these  wavea  erentuiilly  go,  there  will  ariiie 
^H  J  jr^jr  behind  these  pigment-grains  at  tf,  a  plexus 
^^^  V'\  V  ^  fibrca  and  ganglion -cells.     For  rvasona 

I  n\\  ^^  nch  as  were  giv«a  in  ^  229  llio  separate 

I  [v\yr    \        w»vee  setting  oat  from  the  separate  dts> 

^H  yjU  \  tnrbc-d  pigment-grains,  and  pursuing  lines 
^H  Yvf\  \  of  tcast  resistance,  will  quioklj  uiiiui ;  and 
^H  \\Vi  \  there  will  resnit  a  cluster  of  junctions 
^B  \Oi       \     oecnpied  by  onstable  norve-mattcr,  whenoe 

^^P  \a       \   the  aggregate  wiivo  will  dirvot  itsolf  in> 

>  wards. 
To  wlmt  place  will  it  tend  ?  As  bofurr,  to  the  place  whtro 
molecular  motion  is  being  absorbed.  If  immediately  atVr 
uoWnUr  motion  is  liberated  at  /,  molecular  motion  is 
tjikt-n  up  in  Uio  muacle  C,  a  molecular  tension  will  ariae 
between  /  and  C;  and  motion  alodg  the  line  of  leut 
resistance  will  result.    Which  will  be  the  tine  of  least 
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Kciatance !   Already  thera  has  been  forrnvd  a  line  of  • 
tnostoisaioD  from  the  buittuj  orgKiu  to  tb«  muacle, 
tlio  lino  dU>  0;  atxl,  oUicr  things  equnl,  the  lioo  of  taut 
rraielnnce  from/to  C  wilt  be  one  of  wbicti  tliin  prD-«xuit>n|f 
channel  forms  ft  purl.     Ucnicu  Uiu  tendency  will  be  ibr  th«   r 
Wftve  of  molocuLu-  uiotion  U>  take  it^  course  from  y  ltuv<igtfl 
tlie  uodertjing  plexoa  g  to  the  pre<eetablisbed  gtuiglum  at^ 
«  ;  nnd  gradually  to  form  a  oonnecttng  fibro. 

What  wlU  be  the  functional  eHeota  of  this  F  So  loiig  ■■ 
tho  ncTTous  communication  is  incipiont,  contnoUon  innat  ba 
■iCt  up  in  tlio  musclu  C,  bf/aro  moleoulur  motioii  diavagagi'il 
at  /  can  catuto  a  stato  of  t«Qsioo  between  /  aad  O  taA 
thomfore  an  impression  on  the  radimeatary  vye  will  ii< 
produce  a  contruclion.  Tho  only  adrautage  di-rivublo  I'ruta 
such  a  structure  in  this  early  stage,  would  seem  to  bo  that 
of  ioonwing  the  atnount  of  contractiaD  otherwise  initiated. 
But  as  vooa  as  tho  channel  for  the  tnuisBiiMiou  of  molecular 
motion  from  /  to  the  ganglion  a  beoonies  tolembly  prrm^ 
sblo,  the  molecular  mol  ioa  disengaged  by  an  impreuioD  at/, 
finding  it«  nay  nli>ng  thia  ohaaool,  may  reach  tho  maacta 
before  the  inoleoular  motion  Mt  np  by  tonch  oan  ruacb 
and  a  oonaoqacnt  coatroctioa  of  the  muclo  will  witbJ 
tho  body  in  antici|wtion  of  touch — ibo  oroaluru  will  ro 
as  though  alarmed  by  the  approaching  objecL 
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(  2U3.  A  nbrrooc  systvm  of  the  type  dosoribed  in  tha  last 
dtaptCTi  or  eren  a  nervous  system  a  stage  more  oomplux 
type,  Uke  that  just  dcecribcd,  can  eU'ect  DOOd  bat 
simplest  adjufitmenU.  Smull  vxlcuaiuns  of  the  ourroepoad' 
«»ce  in  Space  and  in  ISme  are  alona  achiorabta  by 
ICiuwnlir  contraction  is  prodiM»d  by  a  certain  ittn-ugtli 
bnpreeaiDn  on  Uio  tentacles,  whatever  be  the  naluro  uf  tha' 
l)otIy  striking  them  or  the  direction  in  which  it  la  moving. 
Similarly,  the  rudimfintary  oyo  can  do  no  tnoro  than  couvvy 
to  the  mnscle  the  impreasioa  caused  by  a  cbango  in  tha 
qnantily  of  incident  light;  no  natter  whether  that  uhaaM 
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be  CAOsed  by  a  small  body  close  to  or  by  a  Urgo  one  far  off, 
uid  QO  mntt«r  whellutr  the  uottou  or  tfao  body  is  or  is  not 
each  M  will  presently  oause  a  colliaion.  Norroa«  Bystema 
of  tfacM  kinds  oan  brin^  about  no  Bpeciol  adjustment*  of  the 
inner  acts  to  special  dtioctioiis  and  distances  of  outer  objoots. 
Let  na  cQnsider  wbat  fartbcr  couiplications  will  imtiste  such 
farther  luljiutmeats. 

More  mnsolea  than  one  are  obviounly  pre-Bupposcd ;  other- 
wise the  motion  can  vary  in  smoant  only.  And  tbere  mro 
obvtOQsly  prf-HuppoHCfd  morv  than  one  placo  of  iudepcndent 
■timniation ;  otherwise  not  more  than  one  kind  of  impulse 
to  ooQtraciion  can  be  given.  If  all  the  teDtacle§  are  dmi- 
lariy  oonnoctcd  with  tbo  sumu  muHclo,  or  if  tho  channel  of 
oommRnicntioQ  which  eaob  pigment^grain  in  tho  oyo-sp«ok 
baa  with  the  mnscle  is  tike  tliat  which  every  other  has,  thunt 
cut  b«  no  qu»litativo  distinclious  among  stimuli,  and  there* 
(ore  no  specialized  motions.  A  simple  locomotive  cmtare 
(moved  of  oounv  by  muscles  and  not  by  cilia)  fulfils  Bh« 
rcqaiaite  conditions.  Let  ds  suppoM  ono  that  is,  like  most 
'locomotive  creainrea,  bilaterally  symmetrical— one  having 
MfaiS  '^^  radiinoatary  oyos  and  tho  two  muscles,  or 
sets  of  muscles,  which  tho  locomotion  of  soch 
creatures  implies.  Suppose  that  in  Fig.  13,  a 
and  b  aro  tho  nt^nro-tbreads  coming  from  tho 
two  rudimontaty  oyca  to  the  ganglion  0;  and 
that  through  this,  each  of  these  threads  is  oon- 
nected  with  all  the  threads  in  each  of  the  two 
bundles  d  and  /,  running  to  the  mnsclcs  O  and 
H.  Setting  oat  with  the  least  diOiTeutiatcd 
structure,  we  will  assume  that  by  means  of  tho 
plexus  at  e,  each  afl'erent  fibre  is  similarly  con- 
nected, and  equally  well  connected,  with  each 
bundle  of  cGTcreut  fibres,  V\nuitwill  in  Bueh  caso 
happooF  Tho  stimuli  continuallyrecoivod  through 
tho  eya-ipedcs  as  the  cvoature  moves  through  tho  water,  will 
act  iBilifferently,and  equally,  through  the  twomotorbundlca  on 
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tbe  two  sets  cfinasclea — the  attenuHngcontntctlons  of) 
npF^jrinf;  an  iostasoo  of  the  rlijllim  ioevitably  ^vnt 
hj  outAgonistU!  CDOrgiM.  Onljr  odd  KpecuUization  of  ti* 
raoTemeuts  will  be  eScctetl.  So  long  u  tbo  obAng«s  in  tba 
Tisnal  stimuli  artsiag  from  otijects  wliidi  Uie  crooturo ; 
or  whidi  pM8  it,  BTo  mocUrate.  Iha  Buaolu  will  be  6zcit«d 
iDO<]oraU)  contrsctiona.  But  tbs  approadi  of  it  Inr^  obji 
CftOfiing  sudden  and  Btron^  itQi>n>ssioQS  on  tbo  rudint 
VfM,  will  tend  to  tbo  nmsdtis  ttiddon  and  tiroag  dwobiu;^*^ 
nmlcin^  them  violently  contract  !>o  kh  to  prodauo  a  djut-— • 
dart  which,  thoogli  made  at  random,  will  asaally  ilocnnso  tbt 
ohanco  of  being  cangfat,  if  tbo  approaching  body  is  m  prt^aloT7 
Enirool.  But  now,  howcr«r  much  aliko  tbo  cot- 

nexioDs  of  the  two  afferent  fibres  wilb  tlie  two  baodJas  of 
eflbront  fibres  may  bare  originally  been,  it  must  happ«o  ia 
nrtoe  of  tbe  antveraal  law  of  the  instability  of  tbe  bonii- 
getKoua,  that  they  will  becomu  in  some,  or  nthor  in  mofti 
udiTidnals  of  the  Bpooios,  slightly  nncqoaL  Let  tbo  ootU,1 
proooBBcs  and  tihres  of  tbo  ganglion  «,  bo  oongooit 
d9T«loped  in  such  ways  that  the  Gbre  a  has  anmnwLai 
oommtmication  wiUi  the  bundle  d  than  with  tht^  buadlo^ 
vfw  vena;  and  let  tbe  cx>nDoxiona  of  the  fibre  h  aiinil 
deriato  froni  oompleta  equality.  'Vhu  tid'ct*  uit  urdtuary 
motion  and  on  the  motion  of  escape  jiiHt  dc-«cnb«d,  will  bo  ii 
aignificant;  but  tluirewill  oocnr  under  oertaia  circuniHtaiKV 
modified  motions  of  great  Ai){niSc»aoo.  Suppoaa  that  tm  th< 
aid«  A,RD  odjacent  small  object  prodaoea  in  the  e7e-«|>4K:k,i 
aeudfl  through  tbo  oplio  fibre,  a  modemtedistnrbanco.  If  tbo" 
eonnexions  of  this  fibre  with  th«  flflin«&t  bondlv/nro  boibv 
than  ita  ootmexiona  with  the  iflercnl bundle  d,  tbo  taoado  i 
tb«  oppoaile  «)de  of  iho  body  will  contract  most ;  and 
body  (sapposing  il  to  l>i>nd  like  tliat  of  a  fish)  will  ho  tut 
umiy  from  the  uliji^H  whitb  produced  the  impruujon.  If, 
coDtrariwiait,  Jta  ciinnoxioiin  with  tbo  bundle  on  ita  own  nda 
ore  tlu)  best,  tbe  body  Kill  be  tonied  toward*  tbe  object» 
Nmr  in  many  caaoa  th#  obj(<4-.t  ia  one  that  will  onre  for  fiKyl/ 
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lir,  Uiait,  tilis  cougoiiitnl  varintion  id  tbo  ncrvoiui  conttcoriotu 
ifl  .iuc:b  Uiul  a  modvmtv  stimulax  on  tht  eyo-«pock  mikkos  the 
body  tnrn  away  from  tlte  object  yivUing  th«  stiipuliis,  tlic 
iiHJividua)  will  lose  mtlior  llian  gain  by  the  incipieat  vixion  ; 
maA  vriU  ihorofore  dinppcsr.    A  contrary  vumtioQ  of  struc- 
ture, eutailing  b  contrary  effect,  will  condncti  to  tLu  woirnm 
of  the  iudividnal  ob  every  occasion  wl>en  the  object  towmrds 
rwbtcli  tbe  body  U  turned  in  food.     Each  dischArf^-  tboa  sent  in 
excess  towards  the  one  eec  of  rauaclua,  will  incrcoso  tho  rol»> 
tire  permesbUi^  of  Uie  one  sot  of  cluinneb  over  tho  other ; 
making;  tbo  one-sidednowi  of  the  next  dischar^  ^rei>l«r  still. 
,Aad  nince  tho  more  decided  ihwUtudtincy  bocomce  fhfi  uoro 
|dooidedly  the  welfare  of  the  individual  will  be  furtherad.  tlie 
crrature'a  life  will,  on  the  arorage  of  cases,  be  longer,  and  the 
Dumber  of  progeny  left  will  bo  gronti.'r  lluin  is  usual  in  the 
■peciea.     I   need   scnrcoly    add   that  among  desoeadauls 
inheriting  lliia  modification,  fuiictiooally  incroutod  during 
the  e&tir«  life  of  the  parent,  the  same  causes  will  insure  not 
Kimply  continuance  of  it  but  progroanve  devolopmont. 

§  234.  A.  fiirtfaer  atep  may  now  be  taken.  The  ad> 
vantageB  derivable  from  rudimentary  eyoe  such  w  arc 
above  supposed,  will  inere«se  as  the  eyes  are  evolved, 
^^betfaer  in  size  or  in  structura.  A  larger  sensitive  area 
^^■rill,  other  things  cqnal,  rmdcr  tbo  creature  trnprosHiblo  by 
^^Bualler  objects  and  by  remoter  objects,  thereby  conducing 
^'lo  its  welfare ;  so  that  survival  of  tho  fittest  will  fiivoor  the 
I  growth  of  visual  gpota  made  up  of  numerous  a«usit>ve  ele> 
ments.  As  this  muItipHcatioD  of  i»?nsitive  elemenu  progressea 
I  iho  ganglionic  pWxuM  iiii<li.'rneath  the  eve-spvck  will  dorolnp, 
nud  there  will  fall  an  additional  amoant  of  function  ou  thu 
fibres  connecting  it  with  the  contra]  ganglion.  This  In- 
ODMse  of  function  may  <-ntAil  citlier  increaaed  thickneaa 
of  thtwo  fibres  or  incrcaKt^d  number  of  them,  llie  one 
will  arise  (Vom  inheritance  of  fanctionally -prod need  modi- 
ious.      The  o'.hcr   will   arise   from  inbcrilance  of   in* 
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etdental  Tari»tion9;  nnM  tre  hlTo  oImut  proof  ttwt  In 
elnsUtr  nf  biiuiolr>goua  pnrta  there  occMsionallynriMM 
ber  in  exceas  of  the  Dormal  nnmber.  Asaomin^  that  • 
bnodlo  of  nvrra-fibrcii  ooanoctJDp  tbo  enlarged  oyo  -wUh  tha 
oentn)  gsnglioo  haa  beea  thtu  eatabliahed,  let  a*  uk  whai 
Trill  happen.  From  tho  itutebiiitjr  of  tho  homogoaoous  i 
fiillows,  OS  Wforc,  that  howuvcr  oompteudjra)ik»  luaj  at  I 
have  l>eeu  tho  connexions  of  theae  fibres  with  tlio  diffe 
parts  of  the  contra]  g»ng)ion,  tlioir  oonoexiaiiB  cannot 
nuun  nlilco.  AdcI,  m  before,  it  n  dear  that  while 
vuiatioiis  ta  their  oonnezionA  will  afEeot  tho  morentaoH 
of  the  creatore  &Toarably  othen  will  affect  tbom  naU- 
vonmhl}-.  What    orw    (he    fiivournbls   imrnuaont 

likely  to  be  F  If  over  the  Tuoal  narfaee,  now  composed  of  • 
coaeidemble  nnmber  of  Benaitira  elenenta,  the  tninspamd 
epidnrmis  hns,  by  sarrival  of  the  fittest,  acqntred  thitt  (¥!&• 
v«xity  uHunlljr  obsc-n'sblo,  tbo  improsuons  roceivL-d  will  TtU 
on  tlie  whole  patch  of  sensitive  elementd  only  wtuia  tim 
objects  ptvdocing  them  are  opposite  to  the  patch — an  objaol 
much  in  hdranco  or  tKihind,  much  above  or  below,  will 
aTBi^ne  image  on  one  portion  of  the  patch  only.  Hoooe  i 
the  fibres  CDtnposing  the  afferent  bnudle  are  not  n'Ufccd  < 
absulato  oqnality  to  all  parte  of  the  norrous  plexita  ut 
lying  the  patch  of  unxitiTO  element*  (nod  im-ro  difforet 
of  position  mnat  entail  inequality)  it  will  happen  that  whMi, 
ont  of  the  pulch  of  seusitire  elements,  one  group  is  aflbotod , 
more  than  the  reet,  some  ntombon  of  the  affinvnt  buni] 
will  carry  larger  wares  of  moleoolar  disttvboiua  than 
rest.  In  caaes  whore'lhQ  mamolar  nyMen  conaiata,  aa  : 
posipd  in  the  last  section,  of  but  two  oontraetilv  niawri 
capable  of  acting  only  as  whoUm,  this  somewhat  inirniiwil 
hetrogenoity  of  tbe  rdn'/TM-me/ur  utructuniH  will  prodooa 
no  definilo  oOvcts.  But  it  is  an  induotiTely<eslnblu(hml  &«| 
that  tlien)  frviiucntly  ooour  vnriatio&a  in  the  numbbrv  aad 
*ttachmmiU  of  muscoW  bonillea ;  even  ia  eo  specific  a  tyiM 
■8  the  human,  such  T&rintioos  ore  not  nnoomuion.     Suppo* 
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ing,  Ihvn,  Uutl  ibo  musclra  bAv«  hun  t>uoQ  inodi&<«l  Buise< 
whac  ID  llie  direclioQ  of  muUifunnity,  h  further  Bpecinlbta- 
tion  of  moTecDenW  booomea  possible.  For  a  discharge 
carried  more  largely  by  tamo  fibres  of  tlw  iocipivut  optic 
DCrvc  thu)  by  olben,  will,  on  ftrriring  ftt  the  ouutral 
gauglion,  diffuse  itself  not  quite  in  tbe  same  way  fta  oue 
brou^'lit  by  oU  the  fibn-e  in  equal  amountA.  Ileace  two 
Ruinewbnt  diflbroat  discfakfgos  takiug  somcwluit  unlike 
oouraes  tbrough  the  centra)  plexoa  of  fibres  and  cells,  and  iwo- 
ing  in  tbeir  mulliplivd  nmounbi  through  a  bundle  of  efferent 
fibre*,  will  sevenlly  affeot  tbts  in  diveraa  whj% — eone  fibret 
of  the  bundle  taking  more  of  the  one  discharge  and  tomo 
more  of  Iho  othiY.  So  thnt  if  the  muam  of  contractile 
aubstADoe  to  which  this  bundle  of  efferent  Slinw  is  distributed 
aro  capable  of  any  separsteneae  in  their  actioos,  Lbe  two 
disohargos  will  work  on  theni  onlike  vfiocts,  and  tbe  motions 
produced  will  not  bo  the  same.  Mow  the  differonoea  in  the 
produced  motions,  mlutivvly  to  the  objt-ots  causing  thvtU! 
special  impressions,  are  almost  oertain  to  hv  ndvimtageoaa  or 
diaadvaut«gi.x>ns.  And,  aa  bi-foro,  the  structures  prwluciug 
motioDS  that  aro  on  tlio  avvmgo  adTant^igvous  will  conduce 
to  the  long  life  of  the  ludividuol ;  will  be  dovelopo<]  by  Ibdr 
ropoabed  aotioiu  during  this  long  life;  and  will  be  bo< 
qaenthed  with  some  funotioually-pruducvd  improvemeuta 
to  posterity. 


§  285.  It  ifl  not,  I  tbink,  difficult  to  see  tluit  tbe  some 
rinciplet  coattnnu  to  hold ;  and  that  through  anccmgive 
small  ttMgva  of  analogous  kind.**,  nvrvons  systems  may  go 
on  complicating.  Lot  ua  gUuce  at  the  procos&cs  that  oro 
likely  to  occur  in  a  central  ganglion  that  reocivca  and  Mods 
ont  many  compound  bundtcfl  uf  nurvc-fibrcs. 

As  implied  by  what  has  bi-vu  wid  aboTO,  when  com- 

pound  aflvrvnt  bundlis  become  channels  of  communioation 

from  aens^-orgami   Hcrorally  cuutpo«cd   of  many  BepsraM 

lements,  the  diechargea  they  cany  into  the  oeutnl  gang* 
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lion  b«coni«  vory  variable  ia  campoaitioii,  outi  diffuse 
selves  tlirough  ila  plexus  in  wares  that  are  ntmrr 
exact);  alike.  The  fibres  oomposing  tbe  optio  n<rrve, 
enrapio,  reooire  diSerent  sets  of  sLimuIaciona  aooordinif 
the  size  of  tfao  object,  ita  furm,  its  direction,  its  (liatanc 
Consequently  aflcr  a  well-<MilabliMhv<I  rvSux  conavxioo  liM 
hecu  formed  between  the  risual  impn-ssioo  g^ran  by 
dTlAtn  kind  of  proy  in  a  oorUin  position,  and  tlio  tntucab 
adjuatment  required  lo  soiise  stick  prey,  it  will  kapptta 
the  excitement  of  the  mnacles  muMt  bo  preceded  hy,  and 
oompanied  by,  nnmerons  other  oxcitementa.  For  while  then 
are  going  on  tkoso  relativo  motions  that  end  in  briuging  ' 
prey  to  the  position  which  calls  forth  the  rcDox  ai-lion,  manj 
changing  sets  of  impressions  aro  being  made  on  the  optid 
fibros^Homo  of  them  conducing  to  the  i^proiM-bittfc  n'flss 
action  and  some  of  theiu  oondacing  to  o*Jivr  notiotaa. 
Heiice  in  the  central  ganglion,  namben  of  fibre*  nod 
ceHs  become  nascently  excited  before  a  certain  group  of 
them  bcoomo  excited  in  sneh  way  as  to  cnose  tfao  appK>>| 
priaLe  discharge  to  the  mnscles.  Now  the  naaoi'nt  t!X<-ilA-J 
tions  BO  caoaed  are  not  lost :  they  oascently  exrttt>  mult 
tndinoas  efleront  fibres  belon^ng  to  Tarioos  bandies )  and] 
tbrongh  thvm  throw  Tarions  mnftcles  into  statm  or  portioll 
tension.  Here,  then,  ia  an  ever-present  opportunity  fat\ 
fbrther  spccialiiuition  of  the  correspondeooe.  Sappoaft,  fo 
tnatanoe,  that  the  reflex  action  above  described  ia  wetlf 
adjusted  to  catching  a  special  object  aaen  in  a  api«ia] 
position,  bnt  that  no  moans  exists  of  so  modiiyiag  the  m1 
reflex  action  aa  to  allow  for  the  motion  which  tho  objtvi  I 
has  when  it  reaches  this  position.  What  will  Iiuppoaf 
As  the  object  appronchea  tliis  position  from  dilTeront  direc- 
tions, its  inukge  will  travel  over  different  set*  of  rdiiul 
olomoata.  In  {lassing  over  any  particnlar  aet  it  excitca  in 
sncooasion  certain  gronpe  of  optic  fibres,  oi-rtain  <^naten  at 
fibres  and  cells  in  the  central  gnnf^lion,  and  throogb  Ihmn 
BMOonlly  excites  mnny  elTereDl  fibres  with  tba  muscles 
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eupply.  The  motioDB  th&t  will  ba  gone  tluoagb  when  the 
n-ili'X  fiction  lakes  place,  are  siiro  to  bo  aomowWb  iiiotiitivil 
by  iheae  HUtUiit  of  tt'tuttun  preriouxly  givca  to  muaclea  ngt 
imtDediately  concerned.  The  modificatioo  may  or  maj  not 
tend  to  compensattt  for  tho  motioa  wkich  tho  ubji^ct  bad 
whoa  it  reached  tho  point  wbcro  roQox  ootioa  was  a«t  up. 
■'•at  if,  by  toading  to  oompotuato  for  this  moliou,  U>e 
ciodificatiuu  is  beueGcial,  tlie  stractiiro  prodacing  it  will 
bu  furthor  dor«lupod  ;  and,  lui  buforv,  will  bo  colablisbed  m 
an  additional  Kyniitmont  of  inner  reliitions  to  outer  rel&' 
tious. 

Before  pro<?«ed!Qg  l«t  aa  noto,  as  bvaring  on  tho  intor- 
jirutations  giTon  in  prooodiag  pftrta  of  tliiii  work,  as  well 
oa  on  int«rpreCntions  alwat  to  be  given,  that,  as  above 
nndorstood,  eacli  of  tlioAe  adjustments  of  inner  to  onter 
retatioua  which  erentually  booomot  automatto,  passoa 
throngh  stages  in  which  it  is  not  automatic.  It  begins 
as  a  alight  tendency  for  an  impression  or  iropresBions  to 
excite  eouo  moaclo  or  tnnBcles  more  than  tho  rest. 
During  this  stage  iJio  passago  of  thu  distiirbitnco  throDgli 
tiu)  diief  nervous  contro  is  slow,  biwitaLtug,  trrcgalar. 
The  aenne- impressions  being  an  appreciable  time  ia  the 
nerroos  centre  before  thoy  produce  partial  motor  excil^N 
ments,  remain  proeent  there  as  Een«c-imprc««tons;  and  are 

Ctheu  tlte  cqaivalents  of  what,  in  higher  creatures,  we  call 
»en«atiaus.  Bimilarly,  the  nascent  motor  excitements  are 
iho  equivalents  of  what,  in  higher  orcatnrea,  are  tho  ideas 
of  tltii  coulractioua  to  bo  produced.  Gradually  as,  by 
Tepotition  in  the  individual  and  in  tho  snocoesion  of  indi- 
Tiduala,  this  additional  connexion  between  impressions  and 
Botrons  becomes  mora  deliuite,  and  tho  aequenoe  more 
rapid,  that  link  in  it  which  is  either  consoiousnoss  or  tha 
houologue  of  consoionsnesit,  becomes  shorter,  and  tho  pro- 
CMS  passes  into  tho  purely  antomalio. 


CHAPTKB  T. 

TBI   0EXE8IB  Or  DorDLT-COUFOtTitD  MKRVOUS    8TC 

§  S36.  When  in«t««d  «f  ncrrM  of  touch  prooecdinf^^ 
»  doz«n  or  a  score  of  tentadeo,  we  have  to  dtnl  iHth  mt 
Udes  of  sncli  Dcmw  prooeedtng  from  all  parU  of  the  si 
when  insteMl  of  &  nimple  ejo,  or  »a  ejre  cootAining'  but  I) 
retinal  (Omenta,  vn>  Uvko  ao  ujre  Iwrtng  &  rMioa  nwda  ap 
iboDaaada  of  elements,  each  of  which  jti'ltts  s  M^p«rmt«  ti 
pressioQ — when  bandlrs  of  ftSoreat  fibras  from  cai^dj 
Drgiuis  of  hrivriQg,  tnitto,  and  msU  hnTe  to  be  taktm  fl 
■oooant — when  the  stimali  earned  in  ever-Tmrjritig  Kmotin! 
and  combinationa  throit^fa  tbeao  rtdpio-moUir  atrantar 
have  to  be  tra««d  in  tboir  aSbcta  upon  limilarlf^oomponim 
diriffo-motor  atmcinrei;  expUaations  of  the  kind  ntUnnpCA 
in  the  foregocug  pagea  beoonu  Terf  dilBcalt  if  not  in 
poKJble.  But  though  w«  ouinot  bops  to  tot«rprM  apeo 
Hoallf  tbe  highor  complicntioos  of  ncrrooa  devtdopmont,  « 
tmjr  bope  to  form  eorae  goaaral  idaa  of  iha  waya  in  wUic 
tba  prow—pa  traced  thui  &r  inajr  work  ont  n^ulLa  »ti 
more  involired.  To  facilitate  the  fDrmatioo  of  such  gxnutf 
iilea,  it  will  be  well  to  contampUte  afnab  the  cbar»ctM 
nf  tbo  evolution  we  hare  (oUowed  lhn»  far — chtuigia 
•OCMnrhat  tbo  point  of  yiirw,  ro-in(brciag  tomo  of  the  ooi 
dBsions  roachedt  and  derdoping  otbitrs  a  it»f».  Wo  eha 
then  b«  bettor  abb  to  eeo  wbore  Amhor  eroltiliao 
■  linea  fa  likvly  to  any  na. 
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I  237.  So  long;  m  them  exists  bat  m  Bingle  ftfTorent  nerre 
uid  a  single  miMclo  tupptttkl  hy  tbo  acconipnnjiug  offvroat 
nerve,  external  aCirimli  will  produce  but  one  kind  of  acliou, 
Tnryin^  only  in  degree,  Etod  wbcn  the  cpi-poripbuml  im> 
prowtions  are  reocived  «t  any  or  all  of  Damcrouti  points,  tnob 
OB  tbfl  ends  of  teataoles,  it  most  atill  happen  that  while  the 
motor  opparatoa  remaina  quite  simplo,  no  modificutioos  in 
the  creatnre'a  n^jusUaeata  c«n  be  mule  beyond  the  greatvr 
or  leas  promptaeas  and  Btieogth  of  the  induced  cnntrsctiooft. 

Such  small  obange  as  a  biramation  and  douliln  itwrtiun 
of  the  mascnfair  bondlea,  makea  possible  some  dilTerence  in 
the  kind  of  effect  ooDoeqaeut  on  diSisreuoe  in  the  kind  of 
stimulation.  And  as  the  norvo-niosculur  H^nitoin  beooDMS 
moro  ooniplez,  it  becomM  possible  for  vtiriou»  onJikQ  sets  of 
«pi-pcnph(.Tid  imprtasioDa  to  produce  Tortous  unlike  coiu- 
binationa  of  mn^obtr  actJona. 

Bat  this  oompounding  of  eltmuli  results  in  the  appro- 
iriate  compotutding  of  morementa,  only  on  condition  that 
the  n«rvous  ocntrva  hare  booomo  proportiouatiOy  com* 
pounded,  llie  required  compounding  of  them  is  in  principto 
this : — Tho  coanextons  of  tJicir  fibres  must  be  such  t^t 
when  any  aei  of  external  rcLitioDB  to  which  tho  acts 
ore  to  be  adjusted,  baa  been  impresssd  on  the  senses,  the 
epocial  cluster  of  stimtilations  produced,  being  carried  along 
Tsriuas  afferent  nerves,  is,  in  the  ccntnl  plexus,  so  n>- 
distribnted  that,  in  passing  out  again,  it  discharges  iUeU 
through  particoUr  sote  of  motor-fibres  in  particular  pro- 
portions. 

Erery  further  re-distribation  of  this  kind  implies  add!- 
tiona]  places  for  convorgoooe  and  diTfii^nco  of  the  norve- 
snves — additional  ganglionic  corpuscles.  If  a  (xrtuin  groap 
of  incoming  fibres  brings  nerve- wavea  bearing  certain 
proportions  to  one  another,  the  appropriate  group  of  ouu 
going  fibres  cannot  have  its  componvnts  afloctcd  in  the 
ivquisilo  degrees  unless  there  exists  be cweon  tlie  two  groups 
a  duly  a^Justod  sot  of  oourorgont  and  diTurgont  chniutDlii, 


Ml 


PBTBicAL  vrmBma. 


diOering  in  part  from  all  oUior  sets.    A  gaaonl 
Ottouglx  the  plcxoii  oonld  matte  noUiing  but  •  gone 
oular  excitonumt;  und  a  speotal  diffusion  eoding  in  du 
tint  are  special  ia  their  directioos  and  quaDtilies 
poasible  tmleaa  bf  tlio  intcnnodiAtioii  of  a  xpcctal  sti 
tliat  is  definite  in  proportion  aa  tlie  co-ordiaaUon  U 

Afl  the  case  has  bc«n  thna  (kr  statedi  thore  oaa 
■neb  moru  spectalixod  ur  moro  complex  lanacular 
follotring  the  appropriato  compound  imprciuiioii, 
through  some  &Toarablo  variation  in  tlio  struotsro 
gADglionic  plexus.  But  (rrontuivllj-  a  now  caa«*  of  deraL 
neut  cornea  into  play.  I'here  cornea  a  stage  at  wlijch  i 
jiistmcnta  of  inner  to  outer  roUtaons  mtij  not  only  hH 
directly  eatAbliahod  by  the  surriml  of  iadtriduuls  hmk 
fiivonrable  variations ;  they  may  also  be  directly  eatttblish 
by  the  inhoritanco  of  functiooally-producod  chftogea.  Ji 
the  direct  oatablishmcnt  of  them  bvooroes  aotiro  wluiim 
exists  a  consciousnesa  sofBciently  developed  to  ptsrooiTO  t 
Oonnoxion  between  a  mnscnlar  act  and  iu  immodiat«  oIRm 
and  when  the  oroatnro  is  thnx  rendered  capablo  of  makii 
slight  modifications  in  its  acts,  of  establishing^  thomo  mat 
Gcotiona  as  habits,  and  of  cansing  oorrelaliro  laodific 
in  it«  nvrvona  ccntnw. 

Before  this  process  e»n  be  understood,  it  nust   bo] 
misod  that  as  nerroiifl  atmctorea  beconw  more  oot 
and   more    intcgmtod,    the   notwork  of   tb&ir  oc 
IwOOOMs  BO  cloae  that  eveiy  special  musonlar  excit 
18   aocompaiiied    by   eomo    general   nusoalar    oxoit 
Along    with    the   oonooDtratod    discharge    to 
inatchM,   tho   gaaglionio   plexuses    inoritttbly   carry 
eortatn  diflhsod  discbargo  to  tho  mnadea  at  ]»rgo  ;    m 
Hum  difliued  discharge  produces  on  thom  very   varial: 
results.  Suppose,  noir,  that  in  putting   o 

Its  bead  to  aeise  prey  scarcely  within  reach,  a  orotta 
Ins  repeatedly  failed.  Snppoao  that  along  with  tba  gnu 
af  motor  aotiotw  approximately  adapted  to  Htu  prer 
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tills  distnnco,  tfao  diffused  discharge  ia,  on  some  ooouioB, 
M  distrihutod  tbroughont  the  maBcnlar  system  M  to  cause 
ft  Blighc  forward  moTcmont  of  th«  body.  Suooosa  wiU 
oociu-  instoad  of  failun) ;  luid  after  sacoees  will  iiDmo> 
diatelj  como  ocrtoiu  plcasnrnblo  sensations  with  nn  acoom- 
paoying  large  draught  of  tM>rroiu  eamgj  tovrarda  th* 
orgaaa  employed  in  eating,  &e.  That  is  to  eay,  the  tinea 
of  nvrvons  commtiDicntioa  tliroogh  which  the  diffatuMl  dis- 
charge bap{<eue<I  ill  thi»  case  to  pa«.i,  ha%'0  op«tud  a  nirw 
way  to  ocrtain  wide  channels  of  escape;  and,  con&oqacotly, 
tboy  karo  snddviily  beoome  liuca  through  which  a  largo 
<)iiantity  of  molecular  motion  is  drawn,  and  liuea  which  are 
so  rondvr&d   moro  peroieabio  than  bi-fore.  On 

urrvnoo  of  the  drcnouitancefl,  these  mnscnlar  moromonts 
that  were  followoil  by  succexa  ore  likely  to  tw  rapeated : 
what  was  at  first  an  acuidcntal  coLabination  of  motions  will 
now  bo  a  coinbiuatioa  having  oonitidorablo .  probabilil/. 
For  when  on  such  subsequent  oocoeion  the  Tisual  imprca- 
siona  have  produced  nasoent  u-ndencies  to  the  acts  approxi- 
Duilely  lictod  to  seise  Ihu  objiwt,  and  whon  through  these 
thoro  are  nascently  excited  all  the  slatoa,  sensor}'  and 
motor,  which  accompany  capture,  it  must  happen  that 
among  tho  links  in  the  connected  excitations  there  wtU 
bo  excitations  of  those  fibres  and  coUs  through  which,  on 
tho  proviooa  occasion,  the  diStised  discharge  brunghl  abouC 
the  actions  that  caused  suocces.  The  tendency  for  the 
diffused  discharge  to  follow  tlicM!  lini-s  will  obviously  bu 
greater  than  before ;  and  tJio  probability  of  a  succvutfully 

ndiSed  aotion  will  therefore  be  greater  than  before. 
!Krcry  repetition  of  it  wilt  insko  still  more  permeablo  tbo 
neir  cbannula,  and  increase  the  probability  of  snbaoquent 
repetitions ;  nntil  at  lungth  tho  Derrons  connexions  become 
organ  ixed. 

One  other  general  fact  mast  be  insisted  upon.  As  was 
pointed  ont  at  tho  closo  of  the  last  chapter,  adranctug 
complexity  of  nervons   organization    necessitates  ao  in> 
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eicMing;  qaanttlrf  of  exoitnUoiui  Hud  do  nob  cuusu  i 
tiooB.  A  creeture  in  which  the  componud  imprrssioa  f 
doced  hy  &  special  object  occapyiag  a  apeciiU  [xunti 
BFOtiscs  tho  miisculur  KctioDS  cffoctin^  cnptum  of 
olg'cct,  »  »  OTMtnro  whidi,  bj  implkotinii,  purp«tuiilly 
oeivea  other  oompoand  impreaaious  from  olijiMrts  oi-cofir 
other  positioDS.  Sach  passing:  thing,  aa  well  aa  over/  lli.: 
passed,  sends  into  its  norrou  ccDtras  Tanoiuty-comhU 
waves  of  disturbance,  whidi  cotirnc  thmtifjh  ihc-ir  libn-v  n 
oella  in  erer-Tarying  combinationii,  and  which,  b»ving 
special  connexions  with  special  motor  adjuffbtncnlH,  sim] 
diBusc  themsolros  without  anj  more  sptrcific  effvcfc  til 
that  of  auginGuting  tho  general  discharge  to  tLo  ri 
oi^fans  &nd  masctilar  system  lA  large.  These  are  wh 
under  their  siubjeotiTo  aspects,  we  call  feelings  and  ida 
And,  mantfestlj',  the  more  extensive  and  mere  intricota  I 
central  plexiu  grows,  the  more  tUtaeh^  nay  theao  beoQ 
from  the  actions — the  more  may  the  impreMJoDs  proi 
by  things  and  relations  reverberate  throngb  tho  ni 
system— the  ntoro  moy  there  arise  tmins  of  thought, 

f  236.  Thus  mnch  premised,  let  as  try  to  conoeive 
compound  oo<ordinalion  pnssra  into  doobly-com  pound  c 
ordination.  A  brofMl  centnut  exista  between  the  fewo ;  at 
we  shall  find  reasons  additional  to  tlrase  before  giren  (&  £ 
for  assigning  the  function  of  donbIy«compoaDd  vo-ordin«b« 
to  the  highest  nerrooa  ocntms. 

Lot  Fig.  14  represent,  diagnmmaticHlly,  the  chief  no 
/y  w,  TOtts  oentra,  now  ocn 

siderably  evolved,  i 
which  afferent  Gbr 
bring  all  ordera  i 
epi  -  peri  phcml  ftM'lifl 
aiui  ftoio  which  t<Ucn 
tibn-s  carry 
mnscles,  the  stimnli  prodnoing  their  apj>ropriately*coi 
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aoDtrArtioni).  And  suppose  that  while  other  parts  of  it  have 
hr  their  fuDCtions  the  coordination  of  those  npi-periphvml 
reelings  which  aroloMt  relational,  tho  part  A  co-ordinatea. 
ih«  cnofll  rt'Intiounl  fvclinga  with  ooe  Kuolbcr  and  with  the 
appropriate  mottons.  Or,  to  speak  spedSoaUj,  aupp^e 
that  A  is  the  part  of  the  cimtral  plexus  where  tho 
oomponnd  visnal  improsaions  joiood  with  the  oompooad 
impreask>ns  from  tho  ojrc-miuclo)*,  are  brought  ioto  lul- 
jastod  relations  with  those  combined  muaouLar  fei^lings 
and  Accompaoyiag  feeliagu  of  t^juch  which  are  impli^  hy 
nottou  of  the  limbs  onder  gnidaoco  of  the  «7ea.  Thflo 
this  part  will  be  tho  one  to  whi<:h  are  brought  tho  most 
involvod  clnstors  of  fw)Itng?(  in  ever-varying  proportioni 
throflgh  muilitndinoas  fibres;  and  one  from  which  issae 
through  niulticudiiiona  fibres  in  over-vaiytD^  proportions 
the  must  Domplicatvd  motor  impolM*.  By  impliaitivD, 
each  spmnal  adjustment  of  the  moacaW  motions  to  tbo 
visnal  iropreesions  mn^  hnro  in  this  part  its  oo-ordinBtieg 
plexus  of  ooDvorging  and  diverging  fibres  with  their  points 
of  junction — a  plexus  which,  while  having  manj  flUnnenta 
in  common  with  tlie  ple]nise8  that'  eSect  other  co-ordina- 
tions, must  have  some  elcrnvnts  p<'cu1iar  to  iteclf.  Whence 
it  follows  that  in  proportion  oa  these  spcctul  adjnstmcnia 
becomo  mora  nnmerons,  there  most  be  a  mulliplicalinu  of 
Ifee  elementa  peculiar  to  eoc^  CoDsequcntlj*,  if  some  one 
group  of  these  co-ordinating  plexusr-s  tokos  on  a  relatively 
great  dinrclopmont,  in  answer  to  the  relativelj  immense 
•phero  for  new  adjustments  which  certain  environing  con- 
ditions fumiah,  we  may  expect  one  part  of  this  re^on  A, 
to  booomo  protubcmnt,  ns  at  A'.  Aod  if  these  multitudi- 
noaa  now  co-ordinating  plexusea,  growing  continually  more 
involved  as  ibey  grow  more  numerotui,  admit  of  accumula- 
tion without  limit,  we  nay  expect  a  growth  of  this  pro- 
tubnvjiGe.  We  shall  soon  m<»  tliat  tbtisu  suppcHntions  and 
inforattoca  ore  porollvJed  by  (acts. 
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}  239.  TisQ^l  imfressiona  nod  th«ir  coaoomitants 
ordinntcd  with  mnscular  actioo*  nod  their  conoomitanLt  i 
tiro  nyH— the  one  direct,  the  other  iudiroct.  Tbt>  dirp<i 
co-ordin&tioDa  include  such  tu  nre  poasiblo  to  a  crenturv  h 
chnrt^ngthe  rpUtive  posiHonaof  ita  porM  williont  ctumfpn 
it-4  iMMttion  is  Bp«c«.  Tho  indiirrt  ro-ordiiuitioiM  inclod 
•incit  M  iu«  possible  onlj  hj  clukngiDg  its  ponitiun  in  «pM 
BS  well  as  chan^Dg  the  relative  positionB  of  its  pnrtN.  Im 
ns  contrast  theso  two  orders. 

Without  moring  from  the  npot  on  which  I  stand,  I  em 
explore  very  oonjiletely  all  things  withiD  reach  of  my  ltui4| 
and  the  coubiited  seta  of  feelings  I  get  hare  a  cvrtAin 
tiDcliTe  dwrncter  of  p^<at  eigniBcnnct).  From  uaclt  of  i 
things  I  can  derire,  »>multaMii>H»ljf,  fuar  cttistors  of  spnaati 
— ihoso  it  yields  my  retinie,  thooe  which  conio  fron ; 
apeciatlr-ai^uHtcd  mnseles  of  my  eyes  and  hond,  thoae  wl 
oomc  from  tho  muscles  of  the  arm  and  hand  by  whioh  [  Iq 
hold  of  tt,  and  those  given  me  by  its  contact  with  tits  aku 
of  my  fiDgent.  The  order  of  co-ordiaationi  which  bavi 
this  itnportant  character  in  common,  ialU  into  tw* 
genera.  One  extensive  genus  of  quadra  p1y.c]aa 

tcred  vmsatiooB  I  get  by  exploring  tho  suriaent  of  my  bo^j 
and  timha.  I  can  adjast  my  eyea  so  a«  to  nen  my  haadi 
while  they  more  over  my  feet;  I  can  use  one  hiktid  u 
examine  tnctnally  tho  other  hand  and  arm,  an4  can  obaem 
with  my  eyes,  na  well  nx  fiwl  with  my  moscloa,  tho  nKHn» 
ntcnta  I  nm  making,  llie  distinctive  trait  of  quiulruply. 
do-itered  sensationa  of  this  genaa,  ia  that  aaoh  of  ihau 
contains  two  Mrts  of  tactual  amuationa— one  aet  oacaiB| 
from  the  parts  touched  and  tlic  other  from  the  parta  toaeh- 
ing  them.  Indeed  we  may  say  that  they  are  thus  oIumoMr< 
ised  by  being  quintnply-clustered.  A  mach  man 

extensive  g»nus,  diatingaiahed  by  Rorerally  oontainiag  oiil] 
a  single  taotoal  cluster,  1  get  from  all  the  objects  that  R»iit« 
witltin  a  range  of  three  feet  or  ao  on  each  side  and  in  rrond 
aa  well  aa  above  and  below.     I  can  stoop  down  to  touch  i 
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thioff  lying  neftr  my  foot  and  see  that  I  tooch  ih  Wilhont 
alianging  my  plitco,  I  cwi  tacoessircly  raUo  my  hand  U> 
IaIcd  down  my  hat,  graap  an  nmbrolla-bandlo,  coach  the 
back  of  ft  haU  nhoir,  Iny  hold  of  n  letter  wnitiog  for  mo. 
Eiuh  of  thM0  ftobi  give*  mo  n  special  group  of  impmwrioDs 
of  colour  and  fonn,  a  special  jri^iip  of  muacuUr  feelinga 
froni  Uio  DiDHclcs  of  tbe  ores  sad  bead,  a  special  group  from^ 
tho  muscloa  of  tho  am  and  bund,  a  tp««tal  gronp  from  tlio 
akin  of  the  linger? ;  and  perfommDoo  of  each  act  implies 
special  oo-ordioatiou  of  the  Hpecial  groups.  Thus 

the  region  of  spttce  occaptcd  by  my  body  and  by  thing 
immediataly  around  it,  fnraisbos nnmcrouH  oonipouad  cluster* ' 
of  senmlioos,  sovcnJIy   having  Uto  |M-culinritv   tlutt  tlurir 
components  can  eo-^jsisl  in  eoiUMOiuriMW.     Witbin  this  mngo 
the  oondiciona are  BQcli  that  an  object  which  vi^Ms  roogroupn 
of  f«vlitig»  through  tlie  eye  and  through  the  eyc-mu«c1efl, 
may,  if  I  go  through  «  Mrtoin  wrios  of  mi»ouIur  frolinga, 
be  mode  to  yield  me  a  group  of  tactual  feelings  joined  witHj 
A  gnmp  of  feelings  of  mnacDlar  ton«ii<m ;  and  these  addi>* 
tionol  gronps  may  be  bronght  into  jitxtapoKilton  in  eon- 
scionanefts  with  tho  first  groaps,  uniKmit  Mm«  firti  gnt^i 
heiny  in  any  defjrte  ehatignd. 

This  imoense  order  of  co-ordinations  is  not  abttolut<-ly 
lenaroated  frora  tho  far  tnoro  immense  order  to  which  wo 
shall  immediately  poas :  there  is  a  border  n-gioo  common  to 
iba  two.     Whito  I  keep  my  feet  and  body  qviu*  fixed,  (her 
is  a  definite  limit  to  tho  range  of  my  hand^  and  thercforo  t 
tho  mgion  within  which  objects  can  yield  me  bluKtcred  f(.-elinga ! 
coMirdinotod  in  tlie  way  described.     Bub  by  leaning  forward 
or  on  one  side,  and  stit)  mom  by  putting  out  one  foot  wbtla  ^ 
keeping  the  other  stationary,  I  con   reocb  additional  ob- 
jectB,  and  make  them  yield  mo  combined  sets  of  feelings  very 
mncb  like  the  preceding  ones.     They  arc  not  qnito  likei 
bowcTOr ;    for  each    of  tliom    contains    cerlaio   additional' 
elements — the  feelings  acoompaQying  tlie  partial  change  of 
place.     Those  feelings  form  an  intercalated  set  of  links  bj 
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■vjiioh  the  visoal  cloater  sad  its  ooacamitaoto  nro 
ioto  a  relfltioa  of  oo-exifit«tioe  wiUi  tho  tactiuU  clasler  ai 
ita  concoi&iUtntii.  'Iliey  become  imporUDt  nlutncnte  iu  U 
cla«tor  Id  proportion  aa  the  objects  are  difficulL  la  roK, 
withoat  moving  from  the  spot.  Bat  while  thmy  tlM 
make  somj^what  indvfinito  the  dlvinioa  bvtwoon  tlto  nl 
tir<4y-idiiiple  and  direct  co-ordiiutlions  titat  hnvo  bM 
described,  and  the  relatively*comploz  and  indirect  oi 
or^oations  to  bo  next  dvolt  with,  th<7  dk)  not  obUunI 
the  brond  contiafit. 

For  aow  mnrk  that  beyond  the  ohjeaU  I  ■••  within  ea 
rea^h,  aud  beyond  the  objects  I  eee  and  can  reach  by  Icnniiu 
or  by  puttiug  out  one  foot,  thero  urv  immenauIj.iiMB 
nnmcrouN  objvc't«  whivh  I  aw  but  cuanot  rmch  without  Loni 
motion,  brief  or  prolongt:d.  Wbila  I  »taud  « hi-ru  I  do,  til 
ptcture  oD  the  opposite  ivall  cauoot  by  uny  ncttunit  of  mtp 
be  made  to  yield  roe  tactual  impreastona:  I  put  tmc  my  hand 
towards  it,  I  bend  my  body  in  the  same  dirt'i-tioo,  I  puit^ 
foot  font-nrd,  all  to  no  purpose.  That  I  oiiiy  touch  flP 
RiUHt  tuko  DDTtiml  utops,  with  their  BticooBaivo  groupa  k 
muHcular  feelings  in  my  legs  Mid  tactnal  fieeliogs  du  tho  ooki 
of  my  feet.  Thna  boyond  the  suudl  Hpaoo  suiroimdiug  n; 
Iwdy,  tliero  liv  suoceftsive  concentric  portion*  of  8|hum)  voa 
tjuniiig  objocta  tvbich  after  being  ac.a  cannot  bd  *i«ti'T||j 
explorv-d  tintil  thi-ro  have  been  executed  certun  toovemooli 
either  of  walking  or  raoning  or  Ivaping,  of  olimbiog  up  o 
getltng  down — the  coacomitant  fe«ling4  vnryiiig  with  thi 
din-oiion  and  with  tho  distance.  ALaoifcstly,  we  have  h«n 
an  order  of  oo-ordinationM  vastly  largvr  in  number  than  thi 
Sntl;  and  mauifeHtly,  within  thia  ordvr  ittialf  thu  oo^^ir 
dinations  becomo  incrensingly  numeroo*  and  iQon<«ainglj 
Complex  aa  the  rcmotenoM  increasea.  More  thai 

this  ia  true.  Co-ordtoationa  of  this  higher  ordor  diSbi 
ftom  IhoNo  of  the  lower  order,  not  only  by  cont»{i>in| 
clustere  of  locomotive  feeUugs  which  join  tlie  viannl  cit 
with  Iho  tactual  cluet^r :   they  differ  in  another  nll-esavi 
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cbaractw.  Fur  tho  original  visool  olnstor  iwiwr  it 
broDgbt  into  direct  relation  with  the  tootiutl  clnst«r. 
That  which  is  bnmffht  into  direct  rotation  with  the 
toctiuil  cluittor  is  aDOthcr  visual  cituttcr  (alw&ys  hu-gcr 
and  always  BomewhAi  different  in  form)  which  hua  bwa 
Bobstitatcd  for  the  original  cluster.  To  exomplif;  by 
■ymixiht — if  tho  aet  of  fcvlingM  yii<lded  to  the  eye  and  o>-e- 
musclos  b;  a  diataut  object  be  called  a,  then  before  the  seta 
of  fcvlings  which  tho  objiwt  will  gtro  to  tba  Jisgen  and 
ann-muiiclos  oaa  bu  hiul,  a  must  go  through  m  aeries  of 
tnusformationB  A,  A,  A,  A.  The  original  visoal  cluster 
oontos  to  bo  co-ordinated  with  th«  corroKp'indiDg  tactnal 
duiitcT,  only  through  a  «crio«  uf  viiiuid  elu.tU.'rB  which  lutvo 
a  certain  <lependeuce  on  the  series  of  locomoUve  clus* 
tors.  Nor  is  this  all.     Ijiko  chnngus  baro  occurred 

in  tho  visoal  cloatcrs  produced  byothurol>ject»williin  night. 
Thvito,  too,  have  nndcrgono  eohirgoments,  and  aturratiotu 
in  tlie  rolattouB  of  Iheir  pnrls ;  and  many  of  them  have 
diMppenrod  Uterally  from  the  field  of  view.  So  that 
eatablishmont  of  ono  of  thcso  adjustnirntH  in  which  oar 
c^es  guide  onr  limbs  to  uanipulalo  thiuga  at  u  dutanoe, 
implivs  co-ordtnalioaa  not  only  of  grrat  cooiplcxity  in 
oomparijton  with  tlxMo  r«.-<)nin.sl  for  inaaipii luting  thinga 
dose  to  ns,  but  co-ordittatioBS  that  arv  nuule  mure  com- 
plex by  the  introdaction  of  new  clemonta  oombined  io 
now  ways. 

(  240.  In  asking  how  such  higher  oo-ofdinations  are 
evolved  oat  of  lower  ones,  and  how  tlio  struccuro  of  the 
lurvous  syatoia  bocomw  p^ogn■^sivl^ly  oomplicoted  in  cnob 
way  as  (o  achieve  them,  th«  caardinal  (oCl  to  be  remembered 
is  that  such  higher  co^^onltnations  «ro  elFveUtd  by  ijU«r> 
taiation*  of  now  chuitorvd  states  between  ibe  original 
oltutered  statos.  Uonco  it  is  to  be  expected  that  iu  tJio 
nervous  apparatus  which  achteves  Uieni,  tltcro  must  bv 
interottUted  plcxoses  of  fibres  and  coIU. 
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If  iu  Pig.  15,  we  §appose  a  to  be  the  place  to   trhirii  art 
brought  Uiroagh  many  fibres  Uto  olmtored  suoaatioiu  jiclded 


bv  an  object  seen  wittiia  rmch  ;  if  rtt  &  nre  tlte  mots  of  fibiw 
which  co-op«?n(to  when  this  object  is  ffmsped ;  nnd  if  bo* 
tweoii  a  uud  h  lio  the  co>or(lin»lin^  pltnoKOs  tbroufrb  which 
the  oompDUud  somtorjr  exoitoniunt«  Imd  to  thii!H>  coniponad  ^ 
motor  excitements  that  cause  prehension  of  lb*;  nlijert,  onlfl 
when  in  one  position  only  bat  when  in  the  variouw  po«itioofl^ 
it  may  occupy  within  reacb;  what  will  happen  if  Home  sWpi 
hsre  to  be  tnken  before  the  risoiil  impression  is  followdd  by 
proheasion  ?  The  renpia-mator  and  dtrii/o-niotnr  rbuiuM 
gono  thmt))^h  daring  these  acts  of  locomotion,  imply  auiulry 
oompoand  co-ordinaliona  with  their  correUtiro  ploxuM*. 
WbatOTor  tet*  of  pli'xniw's  ar«  snocMsircly  so  excitod  Uut 
tiu>  fibm  at  b  are  eventually  acted  on  in  the  wvy  ro- 
qnirod  to  cause  preheaston,  it  most  h&ppcn  tlukt  thaw 
sets  of  pleznttes  will  bocomo  a  niHwork  of  linMi  of  leu* 
reAixtonce.  For  as  shown  in  ^  237.  miiNruW  co-ordil»> 
tiona  thnc  fail  have,  other  thin^  eqo*],  less  teiuicucy  l<j  ba 
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'repcnt^l  when  Uie  Baino  conditions  recur  tliao  ihaae  timt 
vuccond ;  bvcnueo  those  that  succeed  open  linos  of  diachargs 
that  draw  off  Urge  Amounts  of  molecuW  motion.  Biilwocn 
aad  b,  therefore,  tliore  will  arise  intercalated  seta  of 
iloxusei  wbicli  co-ordinato  the  eacoirssiro  locomotions  and 
■ccontpiuijing  visual  iniprontionx  gono  throagh  bt'twom  tho 
receipt  of  tlie  ori^nal  visual  impre«»ioD  and  the  perform* 
nnce  of  the  erentnal  prehension.  These  sets  of  ploxosea 
mniit  be  Vi'jj  numerous.  Suppooing  tlto  object  to  l>o  one 
step  out  of  reach,  it  may  occupy  multitadinoun  positions, 
high  or  low,  to  tlia  right  or  tef^ ;  and  the  required  co-ordin&t> 
ing  pVxns  for  each  position,  while  it  hut  much  in  common 
with  those  for  adjacent  po-sitiomt,  must  hare  sometjting 
different.  But  tho  space  between  a  and  6  13  ulready 
uccitpii'd  bj  tho  plcxuHvs  which  effect  tho  direct  oo>ordiiii^ 
tionH.  Houco  the  intercfllatod  plexuses  which  effect  these 
iuiliroot  co-ordinationi>,  mnstbotupor-posod,  asatd;  and  the 
co-onliuattug  discharges  must  take  roundabont  courses,  u 
shawn  by  tho  arrow. 

Each  xnch  position  being  reached  through  risnni  and 
mnscular  co>ordinations  which  are,  withiu  onrrow  limits,  the 
Bane  for  all  members  of  a  species,  it  follows  that  there  will 
erentiuilly  ari»c  in  tho  species  an  orguniiud  sot  of  oon- 
nirxions  such  that  tho  viaual  impreouiion  produced  by  on 
object  in  that  position  and  the  muscntar  actions  by  which  it 
may  be  grasped  are  definitely  correlated.  Little  by  little 
the  positions  composing  wider  and  wider  spheres  of  space 
may  come  to  be  thus  mentally  poesuesod;  while  there-  is  n 
ooDCurreat  enlargomont  of  the  superior  oo-ordinating  centre, 
by  the  intereatatJon  of  new  oo>ordina(ing  plexuses  at  tla 
periphery,  as  shown  at «,/,  g. 

§  2'tl.  One  fnrlher  elaboration  remains.  To  render  U10 
exposition  of  this  doably>compound  co-onlinatioo  lesi 
difficult  to  follow,  I  have  thuR  far  treated  of  it  m  thoogh 
the  rchttiooal  oleucnta  involved  were  al!  of  one  claas.    Bai 
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In  railitr  than  nrt  two  distttMrt  claE«w  of  them,  nqai 
diHtiucl  4;t!iiliNM  iiruo-orilin?tti<>n. 

So  long  &s  tbe  vienal,  muscular,  mai  tActua)  impreuiau 
to  bo  co-ordinated,  tetkr  excluaively  to  objects  wit  liin  reAcb. 
ttio  rvWions  of  sncccssion  nnd  iho  rcltttioaa  of  oo-oxishnc*. 
nre  not  defiuitolf  parted.  It  is  tme  tluU  irhuu  Bayi 
within  this  raage  has  jivld<Ml  its  visuul  iinprcasiODa,  a 
nvrics  of  muaoubtr  Mates  has  to  h&  gonu  through  befora  ij 
jiolds  iU  Uictual  imprsiwions.  Bub  wlivn  those  lukve  bon 
^ue  through,  the  riaiial  impressions  as  at  finit  r«ceired  ani! 
tho  tactual  impressions  as  eub&tKiaontI/  gained,  co^nxul — 1 
can  coDtinuoosljr  i^iuco  at  tbe  thing  and  oonliimouHljr  gnaf 
K.  -Moreover,  it  in  to  bo  notod  that  in  aU  th(.<««  caw*  tlia 
ordur  of  soqat-nco  in  the  coDSciousooM  of  visual  impresnou 
and  tactual  impraitsions  may  bo  invortcd— I  can  tuul  tho 
thing  first  and  aee  it  sfWr.  But  when  we  pas«  from  tluan 
componnd  co-ordinationa  to  the  doubly>cotn{jouiid  eo^ 
Ofdinations,  the  elements  of  auccdastoa  becomu  of  tm 
less  importan<.-e  than  the  eletneots  of  co-oxisteooo. 
Tbo  smnl  Ktnti.'n  gono  Ihivugb  can  do  longi^r  bu  dropped 
out  of  tho  grcnip,  and  tbe  sequence  from  visual  to  taiitual 
OUBOt  by  any  j>(>a.iit>i)ity  Imi  inTorted.  'Iliac  ia  to  aajr, 
the  time-relutioua  and  the  spaco-n>latioDa  havu  bocomc 
distinctljr  difirervotiat«d.  This  needs  some  farther  oxplaoa* 
tion.  Whou  I  walk  towardn  an  object,  8uoc«aaif«| 

uluftters  nf  niti»<'ulitr  and  tactual  focliiigs  are  itnpUwl  by 
sti-ps  I  make;  there  is  an  accompanying  seriee  of  gnulually* 
mlarging  and  otlinrwiKe-changing  visual  impreeuons  fr 
tbe  object  aa  I  approach  it ;  and  wiriol  changm,  UK<r 
nameroiu  and  conipli<.-a(t.-d,  aro  produced  tbrongb  my 
by  adjacent  objects.  All  of  these  sucoeiwions,  if  1  kcvp  mj 
oyoe  open,  and  nrrtatn  of  tliom  even  if  1  clotw  my  ej 
must  bo  goiw  thntugh  before  the  tactual  impromioiu  to  ba 
reol^ived  from  thn  object  cau  be  had.  Ilie  viaual  iuiprvaaiuo 
which  the  object  made  on  me  before  I  raorod  tow-tirda  U, 
eao  bo  brought  into  relation  with   this  tactual  impretaujo 
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only  throagfa  certain  soriaJ  etatoa ;  and  these  not  oaly  forn 
kn  iudifipiMicnblu  cbtuD  by  whieh  tbo  initial  and  terminal 
oliist«n  of  BUtes  &re  bound  togclbor,  but  tJMiy  furm  a  cbain 
QO  one  link  of  which  cao  be  takea  out  of  ita  pbux — ibt'ir 
order  ia  fizod.  Hero  iboa  wv  bavo  co-ordiuatioos 

•in  Spooc  nod  co-or^inatioas  ia  Timft  uniting  to  mchicve  the 
ntiro  oo-ordi nation.  Before  a  step  is  Utkca  towards  Hut 
object,  the  impreesraiu  made  by  it  aad  all  tilings  aroand, 
BtMtd  in  a  pl«xus  of  roktion*  of  oo-oxtstonoo.  Each  sl4^ 
implies  niasoular  and  tactual  sequences  acoompanied  by 
numoroos  visual  seqaeocee ;  and  the  step  ends  by  briuging 
about  ft  modified  ploxtui  of  co-ozistcnocs.  The  two  orden 
of  rvUtk>na  are  tlierefora  oomlutivcs,  and  sorre  to  interprot 
one  another.  Without  some  neans  of  registering  the  aeries 
of  motions  to  be  gono  throagh  in  rfacbing  tho  object,  there 
could  bo  no  comtctuusoci'K  of  its  di«tauoo.  Willioul  con- 
•cionsnesa  of  its  duitaace  the  moacuW  feeliogs  gone  through 
could  have  no  mcaaiog*  in  thought  as  the  oquivalonbl  of 
oerlain  spaces  traversed. 

But  the  diflerentiation  of  these  two  great  orders  of  reU* 
ttuns  iniplii-a  a  difri'rcDtiiiiion  of  oo-unlinitting  oentroa. 
AVIiai  fonn  this  dii&rouiiation  takes  among  inferior  types  of 
animals  we  need  not  here  ioquiro.  In  the  highest  or  verte- 
brate type,  howpvor,  there  nre,  a«  before  pointed  out,  reasons 
lor  Concluding  thai  tho  cerebellum  is  the  organ  of  doublj- 
componnd  co-ordination  in  Space  whilo  the  cerebrum  ia 
the  organ  of  donbly-componnd  eo-ordiuatioa  in  Time. 
To  the  roasons  boforu  ussigtiod  Ibr  this  conclusion  I  may 
Iter*  iidd  some  others.  One  is  that   these   two 

■nprontp  nervous  centres  are  pedunculated  masses  gruwiug 
out  of  the  enlarged  and  dilfcrestiated  extremity  of  the 
spinal  chord,  much  as  wo  might  expect  the  centres  of 
duubly •com pound  co-otdJuntiou  to  grow  out  nf  thii  centre 
of  compound  co-ordination  Another  ia  that  they 

prestm  r  geaenl  relaliooship  in  their  derelopmcnt.  From 
fiftbea  npwards  iheir  evolution  goes  on,  if  not  with  equal  st«|M, 
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Blill  in  flomothuig  like  proportioa.  This  i%  n.  trait  to  1m  u* 
pi>cto<l ;  siuoe  the  greater  developineata  or  m'qmjs  and  liabi 
wliich  (bey  accompan;  imply  siiaultuDeoasly-mcmtM^  nt- 
pericQcea  uf  tiuo-rulatioiia  und  spKCO-rolktians.  Ab  «e 
approach  tfau  higliLvit  vurt«bmt«  typos  ill*  ovix'brum  dcvvkipi 
at  B  grcnlor  rale  than  the  cerebellum — a  fnot  kIko  to 
onUcipittiid.  For  in  tlio  simpler  rertebnito  auimjU*  tl» 
timii-reUtions  nppruciublo  uru  thoow  diMclosi-d  miong 
Hpace>reUtionM  by  mcUi  of  locomotiou.  Bui  iu  iho  more  oon- 
plcx  vrtrtvbratfi  nniinaU,  whose  organised  uxperieuccm  of  tia»^ 
re Utio»a  thna  acquired  pcld  meuaros  of  duration  of  wnM 
leugtU.other  orders  of  seqaODOCA  become  cognizablo  ;  boiI  iId' 
m>rvi>uis  cvntn>  in  which  time- relatione  ore  oo-orditwtc^ 
thiui   acquires   fuuctiona  pocnliar   to  itself.  Tb* 

compositions  of  th«80  two  groat  centrca  harmooixe  witli  tho 
hypotla'sis.     Tito  proooM  doscribMl  in  ^  240  iinpli>-    -'  i-  i  J 
centro  of  doahly-«onipound  oo-ordinaliuu  wilt  hw  uv.  v  I 

the  intATCdlatioD  of  plexoaea  and  the  superposing  uf  plexiuM 
in  suGceBBivo  strata— ottcli  new  atntom  oddod  at  tbo  pen* 
jAery  of  the  maas  aervtug  to  re-coordinate  the  co-ordinatiai 
plezowtt  bcluw  it.     Tbo  layers  of  mUb  and  Gbrvs  wbi 
tJie  oereboUom  and  cerobmni  oontaJOi  Mom  fit  to  cooaLil 
^ipliaucvs  of  tliiH  kind.  Yfil  agwu,  the   tiua 

Btrocluri)  uf   the   oerebellam   is   inore    regular   thut   that 
of   tlio   corcbrumj   and   tbia  answers   to   the   coniporatint 
homogeneity  of  ita   fundion.     Vtvvn   from   tbo  iMtgiuni 
w>mo    such    diBereuce    muHt    t«nd    to    oriso.       Th« 
perioncna    discloaing    relationa    of   oomxiitenco    in 
liaro  a  grub  Munonna ;  and  though  thoeo  which   bring* 
consciouKueat  of  iucrcMsingly-romnto  space  are  iDonnsingI, 
oomplex,  yet  the  complexity  iocroaau  aft«r  a  siui[<! 
temattc  nmiiuvr.     If  all  uiuvemeDts  wore  alwnyit  (iiuij< 
■amo  velociliiis,  tbvu  tlio  time-rvlationa  discloiied   in 
motion  would  bo  aa  uuiform  an  tiio  apa(.-e>rvlaliona  j  i. 
urniDB  oeDtiu  which  co-ordinated  tJio  actiona  to  thfin 
ba  equally  bnnogmuKms  in  stractnre.     ^»t  since  the  no 
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mruM  Mv  very  vuinblo  in  spcvd,  sot  oaij  m  muld  oa 
dJlTvretil  occnaiona,  wmI  as  uiade  by  diffi-rcnt  tnuitcles,  but 
even  BS  made  by  the  same  Diitsole  duriug  different  porta 
of  itfl  contnction,  tbern  is  a  cause  of  Iietcrogoocit;  in  tlte 
co-ordiDUibQ  of  time-relations  which  wo  may  expect  to 
be  expros»4-<]  by  itomo  heterogeneity  in  tlienen-ous  plvsuaot 
efFoctiug  them.  Still  mora  muat  Buch  hvterogeueity  be 
lookwl  for  wbuu  we  pom  to  timc-rclatiuna  of  a  higher 
order.  The  soqaonces  tbat  bocon>o  apprccinblv  whon  intulli- 
^ence  becomes  hi^b,  are  sequences  of  rery  mimeraus  orilcmt 
of  Tcry  various  leogtha,  uid  between  terms  of  very  rai-ioos 
comp)exit)c« ;  as  instAoce  tho  contmst  botweea  the  sue* 
coBsioa  of  Bounds  in  Rpe«ch  md  tho  sucocnioa  of  the 
MMons.  After  contemplntitig  the  multitudes  of  these  tiim^ 
relations  occurring  between  all  kinds  of  things,  differing 
enormously  ld  their  duraltoos,  and  hnving  oountless  degrvos 
of  hoterogeoeity,  we  shall  not  bo  surpriatod  to  find  that  ths 
organ  of  doubly-compound  co-ordination  in  time  presents 
marked  aolikon«e«cs  of  a  miaule  structuro  in  its  difEcroat 
regions. 

f  S42.  I  need  not  attempt  further  to  compltoate  this 
tyntbesia  by  including  those  aotioss  in  whivh  tastM, 
odours,  Boooda,  Ac.,  play  a  part.  Already  in  seeking  la  build 
up  a  gtrucnd  conception  of  the  process  of  nervous  ovolotion 
in  it:t  higher  stages  I  baTO  cLibomted  tli«  argament  c|aito 
far  cnoagli — perlmpa  too  far. 

Let  me,  indeed,  disclaim  the  endearoor,  which  some  may 
RuppoHo  I  bavo  been  tnakiu^,  to  explain  tho  prooesa  in  full. 
My  purpose  hna  boon  rather  to  make  tho  poMsibility  of  sucb 
a  prooees  conceivable;  and  I  have  taken  HpccifiG  cases  and 
mod  eoncrute  language  because  so  only  coald  J  midto 
myself  ooderstood.  Tho  actual  genesis  baa  been  much 
more  involved  ttinn  that  which  I  have  described — so  in- 
Tolnd  that  a  true  delineation,  even  could  it  l>o  madd^ 
wofdd  bs  acarorly  nnmpreheasible. 


/ftB 
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It  may  he  well  here  to  repeat  Uie  nattoit  agsmst 
tug  litei-al  ueaningB  to  8om«  of  tbo  totaa  osed.  Tbe  : 
|)r6tal]ons  of  such  phnises  u  "  sorrouH  cunuc^xicms "  »ai 
"  ploxDies  of  fibres,"  mtwl  not  b«  too  itriot.  Wo  ue  not 
warronlcd  hj  ol)«orvotioD  id  mppoaing'  th&t  "  ooimezMW  " 
R»d  "  plcxtiM*"  are  quite  definite ;  nor  does  the  arf^mml 
require  m  to  to  anppoee  them.  That  which  the  mrgtimmA 
roquirea  ia  a  plexus  of  eftanneh  through  which  ooapomi 
stimuli  may  be  nnitod  aad  ro-distributed  into  cooipotuid 
impnisi's ;  and  thcao  chnnnels  may  he  formed  partly  tt 
distinct  fihnn  and  partly  of  unmarked  hsoa  of  diaeliaryt 
throngh  the  imbedding  protoplann.  IndMHl  it  ta  wmftiif^ 
that  in  the  nerroua  etmctoroa  which  ciurry  on  the  hJgW 
tnentitl  action*  the  oonneztons  must  luive  nil  degrees  of 
definitenesa,  and  that  the  greater  part  of  thecn  anat  be 
Tery  iode&Dile — the  ultimnto  ramifications  of  the  chanaeli 
tbrongh  which  the  dischurgve  find  their  wsjs  naifc 
inTiaible. 


CHAPTER  TI. 

PimCTIO.VS    AS    RKLATED   TO   THESE   STKCCTCRBa. 

)  243.  Id  tracing  ont  the  gonoeis  of  Dorrooa  Btmctaros, 
u  good  dvnl  haa  been  implied  respecting  the  gencsui  of  oo* 
oompauyiiig  fnitdioiis.  Fully  to  nndcmtAnd  tlio  luttnrcfl  of 
tLne  fuBCtionH,  howoror,  it  is  needful  to  cout«mplato  tliom 
b;  tliemaelres  is  their  ascending  succession. 

ThronglioDt  tlie  foregoing  argam<?iit,  functiooB,  wlten  re- 
fcmd  to,  haivo  beca  czprMsod  in  pbyaiological  kognftgni. 
It  mnuDs  to  tnnslate  this  into  ps/ofaologioal  langnagn. 
What  have  been  considered  as  increasingly-complex  ncmtus 
actions  «u  have  now  to  consider  u  incrvustngly-oofflpUix 
mentAl  slates. 


)  2i-l.  In  reflex  sctioD  of  the  airiteet  kind,  a  sbgle 
stamnlas  at  the  periphery  of  an  affurontncrre  sends  a  ware  of 
nolcculnr  chango  to  a  ncrvo-contro,  whence,  throagh  roody- 
inado  ohannetH,  the  wave  instantly  escapes  in  a  more  or  less 
angmeuted  fonn  along  an  efferent  nerve  and  excitea  boom 
organ  or  oigans^-contractile  organa  being  those  to  which 
wo  may  hero  oonline  our  attention.  And  sach  Ailly- 
eHiabit^lii-d  n>fl«x  action,  not  delayed  &  moment  in  its  ooanse, 
ifl  nacousciona. 

A    cotnponnd    reflex    action   that  is    fully  ealablishvd, 
thoegh   implying  ibo  reoepttOD   of  peripheral  stimuli   bj 
serenU  afferent   nerves,   the  pamago  of   resulting  waves 
9fi 
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Uirougli  a  googliunic  Dot-irork.  uid  Lho  vuiissioa  or  dik- 
chargee  tlirough  motor  ocrvus  muro  or  Ion  Dumoraaa,  ts  aha 
unooiuicIouA — the  ponsago  throttgfa  the  central  ploxva  Ml 
oocupjing  tlio  time  whicli  cossciousiioM  implies. 

Bat  cotoponQd  reflux  actions  in  which  the  oo-opttTBttnf 
■timnli  produce  tbo  comhiaed  motor  tmpolsea  only 
It  )MiUH<),  caused  by  incompleteness  in  tho  porraettlitiitj 
the  central  plexus,  may  bo  preiiami-d  to  hiiro  Komo 
pauyiog  coaactonsoeiM — Home    fevltog    that    oocopita    (Im* 
intcnol    bvtwoon  tlie   receipt  of  the   iuipreasioiu 
(Mcapif  of  the  diflchuges. 

Kuch  Dompound  reflex  action,  oooompaniod  kt 
coneciousoese,  but  mado  bj  pcrpettul  repetitioa  ant 
and  nnconHcioua,  becomes  a  step  towards  reflex  actiatu 
stiU  more  compound.  Theee,  daring  their  stage  of  ptr- 
tial  eetabliBbmentj  imply  consciouxoeea  that  U  eonewhtl 
more  complex  and  raricd  than  the  earlier  ooDaciouium 
Trhi^  has  booD  loit  ia  automatic  action. 

BooidM  tho  conicionaneaa  acoompanying  thoM 
actions  which  are  bat  partially  o«uUished,  thore  u  in 
plied  a  much  hrgcr  body  of  couadouaness.  For  a*  aJroadi 
ahown,  the  BLntso-urgaM  that  oocaaioDally  reociTQ 
special  oombinattona  of  stimoli  which  caoso  autot 
ally  cwrtoin  ndjnstcd  contractions  of  muMiJes,  are 
organs  titat  perpctoally  ruooivo  stimuli  not  epeoioUy 
bined — stimuli  which  are  therefore  sending  into  the  oo&txal 
ploxnoes,  wares  of  diaturbaace  that  are  not  inataatly 
draughted  off  to  particular  motor  oigaot.  Th««o,  dwall. 
ing  in  the  nerroas  centros  as  long  as  the  stimuli  coatittss 
to  Im  received,  imply,  us  iheir  psychical  oomlntives,  whit 
we  call  sotuaticas,  oraomething  homologous  willi  them. 

llio  groat  mass  of  tho  aonaations  thua  pT\)dacvd  by  «z> 
ternal  objects  on  a  creature  lliat  haa  reached  tlua  staga 
of  OTolatiou,  constitate  au  nuorgamsed  cousciuosawa — a 
eoaaoioaa&esfi  of  which  rory  few  components  hare  any  aptb 
oifio    order    or  dcGnite    moaning.      Imprcaaiona    nxutrnd 
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tliruDgli  tlte  eyea  of  sodi  a  cn^aton  nee  moHlIy  mere 
patcIiM  of  colour,  associated  very  focbl;,  if  at  all,  witb  Uus 
tactual  imprcsttous  yioldod  b;  tlie  eumc  objects.  Only  in 
the  cases  of  tlwse  eavirooiag  things  Id  which  tlio  com- 
pound roflex  actions  or  inatincta  are  eilhor  ndjuaLcd  or  in 
oounw  of  adjnstmoDt,  doos  this  nw  matorial  of  mind  rifte 
into  nascent  int«Uigonco. 

This  naacont  intelligence  existR,  however,  nut  onlj  wliero 
amr  oompoond  reflex  actions  are  being  eatablialied,  but  also 
wboro  an  established  compotmd  rofiex  action  is  incipiently 
excited.  Suppose  such  an  animal  u  we  Laro  boon  consider- 
ing, sees  approaching  some  smalt  creatBie  of  the  kind  on 
wbtoh  it  preys.  Then,  while  this  smoU  creature  ia  coming 
nearer,  but  beforu  it  has  reached  the  point  at  vhich  its 
naunl  imago  aroiuwH  tlio  rdlox  ootiou  that  cfli.-ct«  its  sdmro) 
ft  sorico  of  visual  imiigee,  increaaing  in  size  and  dcfinitcuo«s, 
muHt  be  yielded  by  it ;  and  it  must  yield  an  acc<.iu)pnnying 
serice  of  stimuli  to  the  eye-muaclos.  Though  the  ruScx 
actiou  takes  place  only  whoa  the  retinal  and  mascalar  im- 
prettHiooB  heootne  combined  in  a  certain  way,  yet  during 
approach  to  the  required  ooinbinaLion  the  ruBex  ocUod  is 
tending  to  arise — there  ia  a  gradual ly-iu creasing  excitement 
of  the  Donro-motor  apparstos  which  will  preaontly  perform 
this  reflex  action.  Tho  effect  doca  not  stop  hero.  Through 
the  establudied  connoxiouH  there  is  propagated  a  graduaUy- 
increosing  ezcitctnvnt  of  the  uerro-motor  appamtun  which 
catching  the  prey  will  briug  into  play — there  are  produeed 
&int  renvois  of  tJie  tactual  and  gustatory  states  whlob 
capture  of  such  prey  has  on  past  occasions  yielded.  Thus, 
then,  rtnnlta  whtit  -wc  mil  j>«rocpiion  ;  for  we  have  hrro  a 
cluster  of  real  feelings  CBtiscd  by  the  prcseut^rd  object, 
joined  with  a  cluster  of  ideal  feelings,  representing  certain 
other  real  fooIiogB  which  the  object  has  bcfon:  produood 
and  can  again  produce. 

Perceptions  of  this  order  ore  gmdually  extended  to  other 
imrrcjunding  things,     lite  apparatus  eBcctiog  the  pereep* 
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Unns  which  nro  followed  hy  reflex  actions,  ijl   cnpablo 
effi'diiig^  pcrr«r])tioa8  wLich   are  Dot    followml     by 
actams.      OastenKl   viaoal  f<'<rliiiga  yiclilcd    hy   innmi 
bndint,  arc,  like  tliow  yielded  hy  aoiinate  bodii.'       ;  • 
be  joiiii'<l  in  txporionco  with  elast^rcd   fwling^  y. 
them  to  the  Rkin  hiid  inu»i-1c)i;   nud  itio  two  olostec*  M 
excited,  tbouglt  leea  frequently  fortninf:;;  a  ciefiiictico,  em- 
tntlly  bccomo  corrDlat«d  in  a  similar  way.    Thiia  tbo  chaobe    i 
impressions  received   from  onTiroaiog  objt'«t](,  are   sUnrljfl 
evolved  into  •  ftlightty-organized  conscioaaaexa  of  earma^ 
ing  objects. 


latto^ 


§  24£.   Between  a  prrcoptwn  pbysioIogicRlly  coiui< 
and  a  porceptiou  pityobulogicidly  considered,  .the  relati 
now  beoomca  maoifeat.     We  see  that  a  perception  oon  ban 
in  a  nervc-contro  no  definite  localization,  but  only  a  <)iff\Hri 
lonUicatJoa.  Ko  one  excited  fibre  or  cell  prodnc^s  oouaciaas* 
sesH  of  All  external  object :  tho  oon«eioRRMMW  of  auch 
tenia!  objtnit  iinpUcK  excitement  of  a  plexus  of  6bri4  as 
cells.     And  not  only  does  this  plexus  of  fibres   itnd  nrl 
dt0t>r  witli  every  different  object,  bnt  it  differa  with  every 
dlfTerent  position  of  tliu  eanio  object.     A  clenr  undorttand- 
log  of  this  u>ay  be  conveyed  by  aa  illustration. 

A  good  piano  has,  including  semi-tonn,  betwf>(in  eighty 
and  ninety,  notes — say,  for  convenience  of  calcnlntton,  a 
handred :  to  which  last  numbt-r,  indeed,  a  podal  ptacn 
rauihet  nearly,  if  not  quit«.  Sach  a  piano,  then,  if  H»  kfyi 
are  stniek  ttiugly,  is  capable  of  yielding  but  a  hiimlr-'l 
diflereut  tones.  ]f  iu  keya  be  Bti-nt-k  two  togelbcr,  li.j 
difTcrent  eombiuationii  that  are  po«8ibIe  anonnt  to  4,050 1 
if  lUreo  together,  to  101,700;  if  four  togcthw,  to  3,021,226; 
if  five  togivther,  to  75,287,520.  Thcac  nninlji-rs,  tncn^juag 
Uins  with  cnoriDOits  nipi<lily  as  tho  complexity  of  the  chot^ 
i&crt'UflOH  (until  wo  renoh  chnnls  of  fiAy  noim,  wSivr  which 
they  tH-giu  to  diminish),  yield,  when  added  np,  a  toMi 
raqoiriug  a  row  of  thirty  rigunxi  to  express  it — a  tniUiuo, 
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nillion,  niilUot),  tuilliOD,  mOUoiia.  £ach  coiaLiiLftUoii  u, 
oooaidurod  &s  a  BuC  of  soaoroue  vibrntioDS,  nolike  every 
oUier;  nad  ihough  ttto  uu^oril/  of  thvm  are  hut  jd- 
ooDSpicDOiuily  diiForetit,  }-o(  tiuira  ore  miUioiu  of  mil- 
lioos  of  them  tliat  differ  ia  woU-marlccd  waya.  So 
Uiat  oat  of  this  comparaliviilv-siinple  etracluiM  s  pno" 
tic4kUj-tui]tinit«d  Dumlxa-  of  fuuctioonl  oSVwttt  u  pro* 
docible.  If  now,  iiuit«ad  of  the  keys  of  tlte  piaoo, 

w»  Rupposo  ft  cluster  of  aacb  sensitive  bodies  m  thoae 
vfaich  fono  the  retina;  if  ioslead  of  tho  applisncvs  wbk^ 
OOD70J  to  tbe  striogv  (ho  impMitt  givuo  to  the  kcyn,  wo 
take  the  fibres  that  carry  to  the  optic  centres  the  iinprca* 
aioua  made  OD  these  retinal  elemeata ;  and  if  instead  of 
strings  ntado  to  ribrato  wo  put  ganglioo  corpnscLea  exeitod 
by  thu  impu]»oa  they  roMim;  wo  shall  sec  that  m  paroep- 
tioD  may  be  compared  to  a  musical  chord.  Aa  by 
■trikiDg  a  certain  set  of  keys  there  is  brought  oat  a  par* 
tJcnUr  cumbiaatioa  of  tones,  simple  or  complex,  coo- 
oordani  or  discordant;  so  wlioo  a  spvcinl  object  soen 
dtrikes  by  its  itoage  »  special  clu!it«r  of  retinal  elements, 
and  through  them  seuds  waves  to  the  fibres  and  coiU 
of  a  corrMpoading  eootnl  plexus,  tliisra  nvnlts  thu  KpOL'iid 
aggregate  of  luoUuga  ooBStituting  porc«pttou  of  the  ubj<%t. 
WirJioot  farther  detail  the  reader  will  see  how  it  thna 
bocomOB  possible  for  a  limite<l  number  of  fibres  and  onlh) 
to  beoomo  tha  mM  of  »  rulutively-oulimitvd  number  of  peiv 
cations. 

While  it  Ibnii  in  a  general  way  illostrates  perception  under 
one  of  iU  aaipecla,  the  action  of  a  piano  fails  wholly  to  il]u»> 
Irato  it  andor  anothor  of  its  aapoctd ;  as  tho  motions  of  a 
doad  mfcliunism  mu»t  Dectnoahly  fail  to  repmaent  in  fuU 
Uw  functions  of  a  living  out).  For,  as  above  painted  out,  a 
oeroeption  is  formed  only  when  a  cluster  of  real  feelings 
OxcitAs  a  correlated  clnsler  of  idi.-al  fvclingn,  If  uur  piauo 
weru  so  couaLilutvd  that  atUnr  any  two  chords  bad  been 
repoatedty  sonnded  in  succession,  there  rceiilUMl  somo  sUao> 
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torn)  change,  encb  that  wlien  tlie  fint  of  t)HM*  eliordi 
•giuD  ovokcd  by  n  pcrfoiroor'ii  biuidB  a  fuint  tfclio  of 
eecoud  chord  followed  wtthoat  aid  from  the  pnTonn 
bonds,  the  panllol  ironid  be  nearer.  We  nhoaltl  tben  I 
■omoUiiEig  nDslogOQB  tg  wh&t  hnppona  wliea  a  nvn 
plexus  exoitcd  bjr  wrbun  propntifs  of  na  object,  dtfl!u*oi 
exciteinent  to  aaothor  plexus  thftt  baa,  on  prrmooa  oi 
KJoiis,  boon  oxcitwi  by  other  pn)p<Jrtioa  of  tlio  object.  J 
hnv,  indocil,  wbil»  we  nro  giving  tht  roin  to  imn^oatKio, 
as  lalce  a  wider  licence — let  i>s  tnippoAO  tlutt  sort-t-nl  clu 
elnick  iu  sucees-iion,  thos  aroused  fmiit  ropoCitiona  of 
mnny  foUowing  cbordA  forming  the  rMt  of  tbu  iqdmV 
which  they  botonj^d.  We  sbail  then  be  helped  bo  oooet 
nioru  nearly  how  tbo  elemento  of  poroeptiuua  bvcome  Unl 
tog(*tbcr.  And  oa  coDtomp'attug  the  infinity  of  miui 
et^ota  obttkiaod  bj  eonbiuing  different  oompouad  cbo 
in  erer-Tarj-ing  ftaooecsious,  we  RhidI  get  Rome  idoa  of 
infinity  of  perceptiooa  that  ariae  by  the  orgautztag 
clut«re  of  oo-oxistiDg  feolinge  in  endtoasly  cbaa^ 
stqiiADCOa. 


f  246.  We  may  now  pass  &om  perceptions  to  id* 
properly  Bo-nlled.  Thongh  every  tnie  pencption  akn 
with  its  presontative  feelings  Dooesanrily  conlaim  oorti 
itpreaentativv  foelinga,  tbne  do  not  at  fint  bocone  what " 
tuoally  a&deratand  by  tdeaa.  They  have  not  Ibe  6atac 
abliuuM  which  dietinguishva  ideas  that  an)  fully  dnvelupt 
Tliey  can  be  called  into  exiatence  only  by  tlie  «4^nj 
inpTMRions  with  which  they  are  dirvclly  oonnect«i3 
expt-Tienre ;  and  tJioy  can  continue  to  exist  only  ao  lone 
theiwi  coDtisue  to  exist.  Tn  nitam  to  oar  tlltutrarvoo- 
creatare  so  cooatnictod  as  to  bo  capable  of  nothing  bpjTii 
the  compound  co-ordinalaoriB  just  di*ccTibcd,  rcsnmblea 
piano  that  in  Rilrnt  nntil  tAuobod  by  tbv  basda  of  tlto  pc 
fonner.  Its  nervoas  eysiom  ia  played  apoo  by  cstHn 
objecta,  the  cinsten-d  proportiM  of  which  dmw  ont  utswt 
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ing  chord)*  of  feelings,  followed  by  fiiintly-roverbvmting 
chords  of  farthor  fvcOmgn  ;  but  it  u  otliorvriM  panin — ii 
duinot  erolve  a  conscioiunou  Uint  id  iudcjM-jidcDt  of  ihe 
immedi«t«  enviro&meat. 

How  dooa  such  iudc[>ODdoQt  conaotoiuiu-ss  trocomo  po«> 
sible  t  Whan  Jo  ideas,  rightly  ao-c&Ued,  arise  T  Tliuj  arise 
when  compound  oo>ordiiuttioii  psaaea  into  doubly-compoond 
oo-ortlin^ioa.  They  grow  distinct  in  proportion  na  ihe 
oorreapondff&c*  oxU'udii  ia  Spuoo  and  Tium.  I'^ey  nctjoirv 
a  Befwratoneea  firom  direct  impreasiona  as  fast  aa  there 
inonwM  tbo8a  sorioa  of  clust4.<n>d  oimutioua  which  unito 
the  Tisnal  aenuuioua  received  from  obji>ol«  oat  of  nxkch 
with  the  tactual  Beasationa  afterwHrds  yielded  by  anch  ob- 
jocis.  They  are  the  neceasary  ooncotnitanU  of  that  process 
by  which,  through  int^TcaUtcd  psychical  stalpa,  thvre  is 
«»tabUitbed  a  mediate  rvUtiou  betweou  paychicnl  atatoB 
that  caanot  be  brought  into  iuiniediute  rolalion.  And 
thoy  have  for  their  aoata  thoae  iotercalated  plexnaea  which 
co-ordini>Io  tho  coordinating  ptoxusea  provionsly  exist* 
iug.  llinl  U  to  aay,  idcnw  form  a  litrgcr  and  lai^r  por- 
ion  of  eoDaciooaocs)  aa  Gut  as  there  develop  thoac  two 
peduocuhtted  acrTs-coDtroa  which  diatingaish  tbo 
ior  animals;  id<na  become  iDoro  muliilndiiioas  and 
iDore  seperable  from  direct  aense^impreaaiona  aa  these 
ombres  incrtAso  in  aim  and  atrooture ;  and  eveotaally,  when 
^Ihaae  cvnln-s  are  highly  evolved,  tduaa  admit  of  oombiuation 

ito  trains  of  thought  that  am  quitu  indvpoodvnt  of  present 

Eternal  perceptions. 

By  dUTyiog  a  step  further  tho  iUostration  used  in  the  laai 
Motion,  ws  may  now  get  a  better  notion  of  tho  parte  which 
the  cercbrnm  iiud  oercbvUitiu  play  in  inental  procoKnt. 
for  just  aa,  by  the  ootioDS  t^  appropnate  mechanisua 
joined  to  ihitiii,  mDNtaitl  iuntrarauntd  of  certain  kiuds  are 
made  to  yield  inuati^  vunibinultmis  without  tlio  hiuidn  of 
Uw  performer;  eo,  Lbruiitih  tlie  wurkiiiga  of  Uivae  great 
ipIMnidBd  aerve-centrM,  them  are  cuUi-d   out  fron    the 
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centres  below  Uiem,  traitiB  of  confwioasaess  inJepi.*! 
oriuldiiioual  to,  tboee  arooacd  by  uDprossions  on  Ute| 
To    niiiko    tbo    parulloluim   nudwstooil,    Irt    mo   dc-n 
at   Bunie    Viitftli,    ooo   onlor  of   Uteae   uitwluutionl    nf 
&nce».  Krery  one    boa    watched    tho     roYuIr 

barrel  of  a  musical  box,  as  ita  pins  Htrikv,  in  soocesaive  « 
biiiati(H)8j  tbo  ribrating  motal  toagaoB ;  mad  every  onv  ■ 
tbab  Ibe  Bol  of  pimt,  arranged  in  a  apecial  wujr,  ropraaei 
in  a  Kcose,  tbe  barmonized  molody  prodnoed.  By  mov 
the  barrel  a  email  distaoco  longUudiDally,  aDObhcr  Kt 
pins,  clostcrud  in  another  way,  i»  brongbt  into  positi 
ready,  wbvn  Ute  barrel  revolves,  to  bring  out  nnutlior  not 
cbunia  nnd  cadences ;  and  so  on.  Tbu  mwbaaicn]  nrranii 
uieut  in  this  case,  rvstricl«  vvry  clusely  tbo  numbv 
mnaical  combinations  wbii^  tku  barrel  ckh  contain, 
ratlior,  wbtcb  iU  clustered  pina  can  repreaont.  But  it 
«a»y  to  conceivo  uu  arr»iig<!meiit  pennitling:  indo&u 
ntulli]>ltcation  of  auoh  oombinaliona.  If  we  suppcwa  ( 
abuut  of  tnetal  forming  tlie  surface  of  tbe  barrel  to  bo  > 
longitudinally,  and  unrollod  into  a  flftt  surfaco  without  d 
turbiug  tbo  insurtvd  pina,  it  is  cluir  tliat  t(  Ibia  Ant  aurfi 
woro  moTcd  down  Tertically  in  front  of  the  tuetal  tougn 
botwoon  roUon  which  kept  it  properly  in  p]aix,  its  pinx  mig 
be  made  to  strike  tbe  metal  touguM  just  as  ihpy  now  i 
And  it  will  nl  once  bo  soon  that  any  immtxT  of  aaofa  I 
p)al4.v«,  till  hftving  diffisrcntly-clnatercd  pins  n-prvsooti 
difforeut  luirmoulMd  nnelodiea,  might  bn  tnado  to  pi 
tliriiugh  Uie  roll<>r§.  A  further  oomplicatioti,  iiwtid 
to  cuuipli'tv  thu  analogy,  will  now  bo  readily  uadi 
■tood.  In  tbu  inuxicnl  box,  tbo  chords  and  svquencea  adfl 
of  Win;;  produced  only  by  thi>»e  pro-adjusted  a]<\  ' 
Put  then'  itxiats  a  spcciva  of  inecbanical  piauo  uij  . 
being  played  upon  in  tho  ordiiuiry  way,  and  alao  of  bitri. 
drawn  from  it  an  tinl>iiiit<il  iiiimiitir  ofpioooa  of  muoio  tkfi 
a  mclbod  akin  to  tltiit  lust  di-HcribMl.  Looking  tnucb  li 
aa  ordinary  cottiig»-piano,  this  instrument  has,  prutrudt 
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jIt  iU  top,  »  aeoond  set  of  small  keys  chftt  stwid 
TiTli<.-j>Ujr  in  u  closely-pttoked  row.  Wbva  certain  aUjVcnt 
rollvT*  Tilly  biIjusUhI  ara  tamvd  round,  n  ilal  IhnhxI 
placed  beacslb  Ukutn  in  Omwu  oloug  ItnnxonuUly,  sn 
tbat  the  epeciallf-arraoged  metAt  pins  on  ib  umler  fi\u- 
fitca,  by  §triking  this  row  of  kajre,  produce  lli«  snoctssiva 
uhunit  uiul  phrases  of  aa  air.  Aad  Gacli  bonnls,  each  id- 
oa^jable  of  emitting  a  aot^,  but  Laving  in  Uic  umkngvintniu 
of  its  parts  B  latent  power  of  eltcitiug  &oin  llie  piano  a  epocial 
^Aicoo  of  muaic,  m«j  b<;  multipUud  willioitt  end.*  If, 

^Bon,  w«  oompHTo  one  of  theao  tune-bo*rdii  bo  tbe  norvotu 
^^■lezua  of  fibres  aud  cells  wliick  eBcKits  u  dun  lily  •L-oni  pound 
^^o>ordiQation ;  and  if  wo  consider  tho  oerobrum  and  cere- 
bcllutn  as  liko  vast  magasinus  of  such  tauo-boanls,  duly 
olaosiGttd  and  adjusrod  for  being  brought  into  itutoot 
action  i  our  comparison  v'tW  fail  in  scrcral  ways  to  oonrey 
an  ade(|aat«  <)on«eptioo.  luntcad  of  Hp[ilijuivt«  each  having 
ita  ijuilv   diAlincI    atid    quila  iudtiKTudrnt   cambiualion,  w« 

|fi^|uiri!   a)i|iliatii:(-H  that  arv  nut  rjtiitv  diMitxrt  or  iodcpen- 
bciit,  but  have  larger  or  smaller  parts  of  ihcir  combinations 
m  comnton.     Furthor,  wr  miint  tmngioc  kindred  Bppli.lncM 
itt   a   higher   onlirr,    whivh   do   not    themselves   elicit   tbo 
Iuinno&iz«d  nitflodiM,   but  which   rc-c<»mbine    in    various 
ways,  aunult«nfiotu  and  successive,  tliu  appliaDc«s  Uiat  do 
Uiis — represent,  s«  it  wore,  whole  coucerla  of  llicui  spev'ially 
•rniDgvd;  and  m  on  in  sttU  higher  gradations.   Wv  n-quiro 
to  suppose  that  Uiu  potential  muKiciil  pk'CM,  and  cou- 
inations  of  nncli  piocee,  thus  conatituted,  admit  of  being 
ught  into  action  not  only  apart  from,  bat  also  along  with, 
■original  keys  ;  so  that  when  somv  bars  havu  Im-vu  pcT- 
~lbm)ed   by   tlie  pianist,  tliis  atbichcd   ap[>ikrntuit,   thereby 
set  going,  gives  out  in  fuint  tonvs  fuw  or  many  of  thn 
bars  previously  conaectod  with  (l>ose  aonnded,     Abuvu  all, 

'   A  fiMino  •>/<•■■}»«  «l  tlib  klad  «u  ilinwa  to  tba  Fitmih  thsiiaitiDcpl 
tb(  UnM  Kxbil-IUnn  at  tUI  hy  A.  Dtktiik     I  flad  Out  Cnrnta  «•  aow 
hi*  Engjiah  agout  it-  tfc*  mI*  *t  Muta. 
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we  Iiave  to  ossmne  a  jirocaas  DunppraRcIimblo  bj  nay  < 

t(u   of  human   mumrsctare — a    prooesa    ibruugh 

opi^t!tiun   of    Uio  nctiona    eomM    to    csU»bliiih    tho 

r'-vexioiia.  Bat  thoiig'li  tbo  illuBtration  fiUk 

in  BO  m&nj  waji,  it  helps  tu  to  unagiau  tUo  kind 

an  wliioh  llio  Iiighcst  nervona  stractutra  boar  to 

^onw.     Wo  nro  enabled  b/  it  to  imdiTst4uul    bwUar 

tliinlctDg  goes  on  along  with,  or  apart  from,  the  poronKM 

~  Df  extci-Dol  iLinj^.     It  romoves  llio  dilHculty  or  oononnif 

^■ihM  the  centro  of  oompouad  oo-ordinatiou,  to  whkh  lU 
oontripntol  nerres  bring  their  inpreMiooa  and  frtim  «rliitl 
imiito  throagb  ccntnfagal  dcitos  motor  impuLwH,  o-mlisw* 
to  Uie  laat  to  be  the  sentient  ceotre.  Wo  am)  thnt  whild  tia 
oontTo  ia  the  scat  of  the  eensatJoaa  aroanod  hj  nztctn) 
atimnli,  and  the  plaou  in  which  Iheea  are  broa^hl  into  ip- 
lation  with  other  aeusations  sintilarl^  aiouacd  ;  it  ia  olau  iW 
place  in  which  anch'  feelings  aad  rolattons  are  foirbl^r  i» 
arouaed,  in  thfl  sam^  combinations  and  in  otht- r  combiaatioM, 
bjr  diichaif^  through  the  fibres  of  the  orerljin;-  rcn'lml 
tna«aoa.  We  see,  in  abort,  that  the  medulla  oUomjatn  (witli 
its  subordinatfl  atructoree)  while  played  npon  thn>a^  tht 
aenscs  b;  cxUsmid  object*,  18  aimnltaneoa&ly  played  apon 
by  the  ctrr«brum  and  cerebellum ;  ao  producing  liio  thoagh*> 
oonBciouimesa  Chat  accompaoiee  aanBe-conaaiouHBeaa. 


(  247.  Oiiv  farther  qiivelion  to  be  aeked  is — What,  from 
this  point  of  ricw,  ia  an  enwUim  T  If,  reoaUing  tJio  conda> 
flioa  reached  in  ^  2I3.210,  we  join  with  it  tho  abo? s  iaftr* 
ODoes,  wo  shall,  I  think,  get  a  satisfactory  aaawvr. 

Am  said,  and  tacitly  implied,  in  Tarioua  ptaon,  the  a» 
ordinnting  plexus  by  which  any  cluster  of  seuaationata  mods 
(o  excite  tlio  appropriate  musoular  sotioDS,  muab  in  grval 
moautre  coincide  with  other  plexuses  by  which  alUod  obiatafli 
of  unsationg  nrv  made  to  excite  allied  actions.  In  prvpor- 
liun  as  the  external  things  responded  to  have  much  ia  ccin> 
mou,  and  tho  recjeirod  mottona  hare  much  in  comsnon 
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plcxoaes  that  effect  llie  mljostmeiita  will  haro  tniicb  lc  com- 
moD.  Not  only  of  the  plexuses  which  cffuct  compound  co* 
onlinnlions  mnst  this  be  true :  it  most  bo  tnto  aUo  of  tliOM 
whivb  eRect  (Iftuhly-conipuiitid  LX>-oriliiuili<»is.  Dut  the 
more  inrolved  the  co-ordinations  become  the  loss  dofintt« 
will  be  tlu-e«  ngroc-meota!  j  ainco,  along  with  the  pregrescivo 
coitipMuuding  of  iuprvMions  luid  motioiui,  thor*  neceKsarily 
goes  multipliontion  of  differenoes  ia  dutaila.  Let  us  ex- 
emplify. 

Tbo  plexuitvs  wlLi<!li  oo-ordin»ta  the  ruool  inprawduns 
yielded  by  aa  apple  on  the  table,  with  the  motor  acu  ■■«• 
qnirod  to  grasp  it  and  with  tk^  iduua  of  tadiinl  and  giiHta- 
itory  scDMtlifliiH  it  wili  yiKld,  arc  utiarly  tho  aaine  ua  certiiia 
^WexuBes  tltat  have  before  worked  together,  ^oee  which 
^HiUiblish  the  coQscioosne^  of  (bo  appWn  rulativo  ponition 
^Bb  apace,  answer  almost  exactly  to  thom  which  havo  uati^ 
bltsliod  the  consoioniineM  of  that  T«lat4Te  pomtion  iu  «paoo 
-srheti  oecapied  by  oilier  objects,  alike  in  ibe  experiemx!  of 
the  individual  and  in  the  experience  of  antecedent  indivi- 
dnaU ;  and  thosu  which  Mlablisb  Ihe  cuasuioasnens  uf  the 
knplu'a  amootbnesa,  hnrdness,  odour,  and  taiHe,  nt  related 
^Bb  ite  form  and  colour,  are  thu  Htn>o  wilhin  narrow  liniita 
as  thoso  which  bare,  in  pruvioua  experiencee  of  the  indi- 
vidual, done  tho  like.  Along  with  this  agrootDoul  of  tJie 
plexuses  the  consciousness  ia  definite.  Take  now, 

ia  conlnwt,  the  norrous  stniotnnHi  excited,  and  the  confr 
Intive  lovutal  statA  produced,  by  an  animal  that  thnwtuua 
attack — say  a  fierce  dog.     It  growls,  it  puis  back  ita  ears, 
shows  its   t«etl),  it   advances  in   an  active  way.     Bat 
le  muttons,  the  geflturcs,  and  the  sounds  it  makes,  white 
considerably  roeemblo  0)090  made  by  other  dogs  on 
occasiona,  do  .not  coincide  with  them  by  imy  means 
loaely.     Muvli  tr«H   do  tli^  agree  with   thot>e   made   by 
other  animal   in  a  similar  mood — say  an   angry   bull  j 
thengh  in  the  rapidity  of  tbe  approach,  in  llie  energy  of 
movemenls,  in  the  louducui  of  the  sounds,  there  is  a 
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gmonl  Nirnnnnty.  And  they  differ  atill  ninn>  fron 
deuonstrKtiuas  made  by  a  (nrioiu  innu ;  tbouj^li  tbtMo, 
linvu  in  common  witli  tlicm  tlw  Uirwtooitig  kdruiaik 
ibe  vioU-iit  acttona,  and  tbe  loud  barsh  tones.  It  roUum, 
then,  t^l  tlio  cti-urditintiug  plexuses  broo^fbt  tntu  plaj  bj 
purct-ption  of  nn  approaching  enemy  on  aaoo4Pwavo  oocMu>a^ 
OOTitr  coiucide  in  detail,  oron  when  Uw  enemy  is  of 
WDie  kind;  and  thoir  iM>a*«oincidcnco  is  gra»t  in 
portion  n*  U>o  cnotniea  are  of  kinds  difCering  in 
Appi^nrnnces  and  modra  of  action.  Lot  ns  next 
vhal  happoue  if  tho  tbroatened  attack  beeomoa  aa 
■ttook.  Thero  is  pain,  there  is  BtroggUntf,  tborv  an 
crioa,  porhapa  of  anger,  periiapa  of  agony — ikll  implying 
violent  oxcilvmanta  of  parlicular  plexuses.  But  the  pWiif 
oxciUtl  do  not  ooiuoida  with  those  before  ezoitiHl  by  taeh 
attacks.  The  pains  do  not  coma  from  the  enmo  tqjimd 
]Mrta  I  the  atmggles  are  onlike  in  thuir  coubiostiooa ;  iJm 
sounds  emitted  diSur  in  pit«h,  or  intensity,  or  ordoi^- 
DsaaUy  in  all  of  these.  So  that  tJtoagh  the  pU-xtuM 
hsvo  muoh  in  common  thoy  bavo  a  groot  dval  uol  in 
oommon.  Mark  farther  that  these  agrt<enteDt«  and  di^ 
agrcomentx  obtain  tiol  in  the  experiences  of  each  iudividital 
only,  but  in  the  experiencca  of  HucooflMvu  indmduok. 
Generation  afWr  geiicrntion  the  approach  of  unamioB  kaa  ex- 
cited orrtaiti  norroiui  strocturce  in  ways  much  alik«  in  aonw 
few  general  char»ct«ra,  but  unldco  in  muIlitadiuoBS  apiwial 
cbaractoTB ;  and  there  lioa  followed  tbo  excitement  of  otJwr 
structoroa  Uint  luive  Nintihtrly  agreed  lu  pnrt  aod  diaagrvnd 
iu  part.  What  luta  reeulled  f  Eiich  pK-xuH  htu  bean 
iii)ieril«d  in  tho  form  of  a  wvU-organixed  set  of  coonoxioiH 
in  rill)  iiiiditt  of  tnaity  leas  definite  oonnexioos,  c.l<  \,j 

niullituilinoiw  Irtble  L-onaoxions ;  and  iJio  iuhorii  irat 

connexions  of  tltv  pk*xus  lirst  oxcited,  ore  duflnitoly  coa* 
aectod  witlt  the  inherited  oentinl  connexi(>ii«  of  thu  aimilnrij- 
oooatmotod  plexus  thnt  is  hubitually  axciu-U  iificr  li.  'l%t 
accotupatiying  Mtibjvotivu  n-auiu  oru  these.    Tho  ocmaoiom* 


I 
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of  an  ftppro&chm^  bo^  nulcing  sounds  sad  tnotions 
<>r  a  certain  kind,  is  fdlowed  by  a  «ni80toiui)e«a  of  pMnTal 
statw,  sonaory  uid  mobor,  baring  do  dvfinito  locoliutliona. 
The  imiDoduUo  pein-ptiou,  with  Uio  crowd  ofideM  resultiug^ 
from  procoding  similar  pcrcepUous,  aroug«a  not  only  idoos 
pitrtioulnr  pitins  that  bavo  before  followed  aticb  porocp* 
iS  is  tli«  lifv  of  tho  individosl ;  but  thruugit  tliu  iab«n(«d 
iiiizatioa  it  aroases  no  indeGnuble  aeaae  of  ill — a  cloud 
of  dim  fi-olingB  of  euffcriug  that  cnnnot  bo  roduovd  (o  form 
booauso  tbcy  havu  not  been  penuiuilly  experienced — Uia 
emotion  of  fear.  And  witb  the  primitivo  form  of  fear,  tlios 
pbyaically  organized  and  psycbically  constituted,  tboro  aro 
aftorwardu  intcgnttcd  ibo  btglier  and  more  involved  forms 
of  fear;  all  of  wliiL-h  havo  tor  (heir  centriU  clement,  idcttl 
filings  of  pain  or  discomfort  tliat  am  utilocalixablo  and 
tbvn-furc  vagutf. 

Ri>ii)>trcUDg  emotions  it  baa  only  to  bo  added  Unit  tbojr, 
like  ideas,  reBolt  from  the  coordinating  actions  of  Hao 
robram  and  ooreboUom  opon  tbe  medulla  Mongata  anJ 
(riii^ttircis  it  prMtdos  over.  As  tbo  ploxuMis  ia  tboae 
kigbiMi  nvrvons  centres,  by  rxoiting  in  distinct  ira/s  bpecia) 
Bete  of  plcxu.sos  in  the  inferior  centres,  call  up  spocial  seta 
of  ideal  fL>«lii]ga  and  relaUoBs;  so,  by  &imulL4do'>usly  ex- 
citing in  diffused  ways  tho  general  acU  of  pte^uHO-s  l«  which 
Ltw  Rpeciiil  sou  belong,  they  call  up  in  v. gnu  funns  the 
compnuying  general  sets  of  idea)  feelitigM  uud  relatJon^— 
the  emotional  background  appropriate  to  Che  definite  con* 
ceplion.  In  the  language  of  our  illustration,  we  may  saj 
that  the  saporior  nervous  centres  ia  playing  upon  tko  in- 
f«rior  Ones,  bring  ont  not  only  npeciDo  cltords  and  cadences 
of  feolings,  bat,  in  »o  doing,  arooso  reTorbcrating  ei^hoes  ol 
kindred  chords  and  cadences  that  bare  bot-n  sUnick 
oring  SD  immowRirnble  past— producing  a  groat  vtilume  of 
indefinile  tones  harmoniiiing  witb  the  definite  ton««.* 


*  Let  nw  la  f  nmlig  iMuark  that  UiMe  vUwi  ol  Iba  rei(m(ivo  fanotMia 
_(l  tfcg  ■•rrona  omtnt,  mtk»  InfaUiciUa  rwkat  pby«iokgiAkl  auil  i«iMi»> 


S72 


rHTSICAL   BTWTHniB. 


f  246.  A  few  reoutrka  are  bore  oaQed  for  nwpvotiti^ 
tenets  of  the  phronologUu.     It  aetreoly  nveda  nt/Jng 
ttts  coDcoptioQ  kbove  elaborated,  implying  the  oonstttst  eo- 
opcrotioa  of  ftU  tlie  leading  nervous  centree  in  ovorjr  thoogU 
Bod   euotton,  is   quite  at  Tomnoe  wttlt    their    theorj,  m 
presented  hy  thcniM^TM.     Bat  it  nwy  be  nocvnaarjr  to  pool 
unt  Uint  I  do  iiot  liesca  iofer  tlie  abaolute  tmtralli  of  thoir 
thoorjr. 
That  the  contemptaoos  antagonism  thej  have  mvb  witk 
am  boUi  psvcliologi.HEa  and  physiologists  is  in  gn»i  miwii 
^deserved,  must  be  adinittvd.     Thoy  bsvo  pat  forth  tlxiir  bo^ 
of  doctrines  as  in  xtmlt  «  oomplrlo  wjviom  of  VKycboiogj— 
itnrolly  rfpolling  by  this  al)sur(ltfy  nil  stadeotx  uf  mmtel 
ciCQco.     At  best.  Phrenology  can  be  bat  an  apptmiltz  u 
Psjrcholof^  propvr ;  and  one  of  oompKnUivo  animporteao), 
atilicully  cuusidcred.    That  tbo«»  wbo  lutvo   cunfaUj 
DTC8tignt«d   tliv   atrnctnre  and  Amotions  of   th«    nemoi 
RjrBtoni,  sbould  have  long  ago  tamed  their  bscka  oa  Phnoo- 
logy,  {a  alflo  not  to  be  woudorod  at;  seeing  how  mttromij 
loose  tbe  ptirenotogists  are  in  their  methods  of  obaerraliM 
and  rcaeoning,  and  bow  obstinately  they  ignore  the  adntm 
evidence  f\]niiMli<><l  by  experiment. 

Nuvfirtbeloss,  it  seems  to  mo  that  most  pbyetologtcu  han  | 
not  sufficiently  rocognubed  the  guuml  truth  of  which  i'brue^ 


gin]  pbenoiiwiiat  Wa  *MlMiwUisp«M{U«  fnrthnnOThnim«iiiln^rtrt>M 
to  ba  gTMtljt  iajuMid,  mhI  iii(la*d  wlKiUy  •hora  ftwuf.  oWiout  ilntr-fi^ 
Uio  pifwtv  to  jiprfonii  tke  simpler  mU  id  p«to*ptiMi  Bad  oi>-ordliuUiitt ;  jail 
M  it  M  poMibi*  for  the  iiMohuiical  |iiuip,  nftar  tke  nMoral  of  all  l|*  ta^ 
frfftH'V  to  (MiMiiina  i««poiuri*«  to  tlia  banda  el  tht  mniiaiu.  Kfda,  Iba 
■■fnlTW  blinit  tbe  Mat  ct  all  (c<Jia^  vhatbw  aratuvd  boat  witlioat  m  b<^ 
■iltda.  it  aalnnllr  bappeoa  tiMt  ita  nnds*  cidtpinent,  in  wliatotar  «v 
daowil,  p«w]u«n  tbruagli  tb«  rtga*  nerve  Uke  effwta  on  tli«  vltoiai^-M 
natarallj  ha|f|Mttt  that  lenaatioaa  intaoadr  painful  or  plaaatiraU^  aai 
•Bwdooa  lalMHOly  pUnlal  or  ptaunnU^  allka  omim  lalatinit  Mxt  UMI 
Uatl«8  May  ba  oanaod  vnm  by  intaaaa  iatallMlttal  actkn.  Sisulaitjk 
It  banwiia  wnapwhwutbla  vb]r  tbe  aMlatla  Is  ao  ffmntUj  tka  am  of 
ffcnote  B«iv«W  diaorilat* ;  wbatkar  tha  «so«m  fraia  whkk  %hty  wiaa  W 
,  «MBttMi«l,  w  InlaOwitML 
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i»  AD  wlambnition.  Whoover  c«imljr  coniiiclorii  tlw 
n,  nuiiiot  long  resist  Uie  oonvictioD  tliat  diflenmt 
parts  of  tlte  cerebnun  must,  m  eomt  ««y  or  other,  eubsftrva 
difii>nMit  kinds  orntentAlaction.  LocaliuUion  uffunctiati  is 
Uie  Uw  of  all  orgauiz&tioa  wliatever ;  and  it  would  be 
inaTTGlIoas  were  tliere  bore  on  exception.  If  it  be  admitted 
tlwl  tbo  ci-rcliml  brrni^pfaorcs  ara  tba  wnta  of  tbo  bigbcr 
pHyvhicol  iLCtivitit-H ;  ir  it  bv  sdtiiiltod  chst  mnong  lli«m  biglier 
payckical  activities  there  are  diatinctions  of  kind,  wbieb, 
though  not  dcSuito,  are  yet  practically  rfco^i&iiblu ;  it  cnn- 
not  bo  di^niMl,  witboat  going  in  direct  oppoiiitiou  to 
eatablisbod  phyBioIogicitl  prtncipln,  tltat  tbeee  more  or  less 
distinct  kinds  of  psychical  activity  most  be  carried  on  in 
iro  or  lewt  distinct  jMrts  of  th«  oercbrni  bomtHphereii.  To 
oestion  this  is  to  ignore  the  tnibs  of  nerve-physiokigy  as 
wol!  as  ibosf  of  pbvsiology  in  general.  It  is  proTed,  cxperi- 
mont'vlly,  Hint  orory  bundle  of  oerve-fibree  and  every  gnn- 
glion  has  a  speoial  daty;  and  that  each  part  of  erory  sndi 
bnadlu  and  cvury  such  ganglion  bna  a  daty  etill  mora  special. 
OsD  it  bo,  then,  Ibut  in  tlie  grottt  hcmittpbcrical  gitngliu 
alone,  tliia  spooialisKtaon  of  duty  does  not  hold  7  Thai 
lero  ara  no  conspimiuua  diviitioiis  here  is  troe ;  but  it  ia  also 
uo  IB  other  C1UW8  where  tbora  aie  nndeniable  diflbranotw  of 
fitncUon — instAnco  tbo  spinsl'  chord,  or  ono  of  Lbo  great 
nerve- buodlea.  Just  as  llM.'n'  aru  aggregated  togetJior  in  a 
Dcintio  norvo  an  immeose  number  of  fibres,  each  of  vrbich 
has  a  parttcolar  office  referring  to  some  on«  part  of  tko  Ic^, 
bat  all  of  which  have  for  ttuHr  joint  duty  the  manugeuient  of 
the  U-g  as  a  whole;  so,  in  any  one  region  of  tbc  corobrum, 
flttch  fibru  may  be  concluded  to  have  some  particular  offioo 
whkit,  iu  common  with  tho  particular  offiovs  of  tunny  neigh- 
bouring fibred,  is  merged  in  i»oui«  goneral  office  t'uUillcd  by 
that  rvgion  of  tlie  cerebrum.  Any  other  hypotbesiit  seems 
to  me,  on  the  &ce  of  it,  untetiablc.  Kitbt-r  there  is  aome 
•rraageueut,  some  orgaiiination,  iu  the  cerebrum,  or  thvra 
b  none.     If  there  is  oo  organisation,  the  cerebrum  is  a 
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oluotio  tanaa  of  flbrea,  incapable  of  pofroriuingf  anj 
tBtaxm.     If  ibere  iseonidar]giuiumiuiiij  it  miuU.  connat  tai 
eame  "physiological  divlaioa  of  labour"  iti  which  aU  or- 
ganiutioa   oouaisU ;   and  tliL<re  ti  no  diviaion    of  bbosn 
plijsiologicftl  or  otiit-r,  but  what  involves   tlio  oonceot 
of  special  kinds  of  activity  in  epecial  places. 

Bat  to  coincide  vrith  thu  dovlriuu  of  the  phnfuilogintir 
ila  moat  abstract  shape,  is  by  uo  ineoiia  to  coinoidti  with 
ooncruto  utnbodiioeata  of  it.  Indeed,  tho  cruditj;  of  tbiar 
philosophy  ia  such  a»  may  woU  maku  men  who  to  aonw  •!• 
teat  agree  with  thom,  rtifrain  from  avowal  of  thvir  agtw- 
mont :  more  especially  when  th«y  are  net  by  ao  praal  an 
nnwiltingDeiis  to  listen  to  any  critioismson  tho  dotailod  aobaas 
fBshly  promulgated  as  fitudly  »c-ttli)d. 

Among  fuudauieutid  objections  to  their  viewa,  tho  fint  to 
be  set  dowa  is  that  they  are  onwanautcd  in  ossatninf  pnam 
dcmarkatioos  of  Ihe  faculties.  Tho  only  localisatioa  wt 
the  neoeositiea  of  tho  caao  imply,  ts  one  of  a  comparatii 
Ta^e  kind — one  which  dom  not  anppoae  cpecilto  liuiita, 
an  ioEenatbto  ahading-off.  And  thiv  is  jost  Uio  coocluaio 
to  which  all  the  preceding  tnreetigations  potnl.  For  oa  in 
ban  soen  tliat  every  montal  {acuity,  Hghtly  unduratuixl,  u' 
an  internal  plexus  of  ocrTOoa  cunncxiooa  com-Kponiiug 
to  Bome  pluxus  of  relations  among  external  pbonu- 
meiia  that  are  habitually  exporiimeeO ;  and  aa  tho  dittarvai 
plexosea  of  external  relations,  in  proportion  m  tbay 
becomo  oomplvcate^l,  bcKome  less  definite  in  iboir  dia* 
tinclions,  no  lliat  when  wo  roach  thoHO  oxUvmuly  ioviilTwl 
(uuM  to  which  tho  highiT  faculties  respond  tberv  ariai<a  a 
vnat  overlapping  and  entanglement  of  diSerenc  pluxuaos} 
it  fctlowfi  that  IhoniiswcriDg  internal  plextuws  must  bu  fnard 
togi>th(tr — it  mtut  boas  iinpooaible  U>  dejoarkate  tito  iutwiul 
BorvoDs  aggnigatioDSrns  it  is  to  dcuiarkate  the  aggii!g»tioM  , 
of  ('xt*.>rnnl  tilings  and  nctioos.  H 

Uoroovur,  I  believe  the  phrtmulogista  to  be  wrong  ia  i»^ 
■uniog  that  there  ia  aumethiug  specific  and  aualtcnble  is 
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Ui«!  nntorMof  Iho  wioiu  fuiulLias.  ncMpQa<3ing,  m  fiuulLiM 
do,  to  particular  MBemblageo  of  phouomunA  liiil>itu»lljr  anr- 
runnding  any  race  of  orgftowiaa,  ibojr  an  ooly  so  f>ir  6xed 
•dJ  NiKtcilio  08  iboMO  ikru  fixed  ftiul  tpocifio.  A.  pormnoeat 
alteration  in  on&of  these  useinblAgeit,  wouMiu  timeostttbliwh 
a  modified  feeling  adapted  to  tlio  modified  asaetnbliigo.  A 
babit — M7  of  sitting  in  a  particular  plaoe  in  a  porticabur 
room,  cudiiig  in  boiug  iincomfortAblu  otsowhvru— ia  notltiog 
but  an  incipient  emotion  answering  to  tlint  group  of  oatur 
relations;  and  if  all  the  e^co<^sso»  of  the  poraou  baring 
tbia  habit  were  constAiitl}-  placed  in  cbo  samo  relations, 
the  incipient  emotion  would  bocomo  an  ostablishud  oraoiion. 
So  little  specific  are  the  Ctcultiea  that  ao  ooo  of  thum  i« 
quite  of  the  mme  quality  in  diSbrent  persons.  Bjoh  Tn<rut'd 
power  i»  rnriitblo  to  as  groat  on  ezbcut  as  ittvh  fonturu  U 
variablu. 

Yet  further,  the  current  impfeasiou  of  phronolugi.tts  acoaaa 
be  that  tho  difforont  parts  of  tJio  corobrom  in  which  they 
to  diflbruDt  liicultio!t,  nro  of  thuRMulvos  compoU'tit  to  pro- 
duce lh«  manifestations  iinpliod  by  the  names  tbt>y  bi3cu'.  Tho 
portion  of  brain  marked  "  aoqaisitiTeoces,"  is  suppoaod  to  bo 
alono  coDoerncd  in  prodnciug  the  desire  of  poaaassioa.  But 
it  18  a  corollary  from  foregoing  arguments  that  this  dtwiro 
inclndos  a  nnmbcr  of  minor  duiiroa  oltowhore  looatod.  Aa 
every  more  complex  aggregation  of  psychical  states,  is  evolved 
by  the  anion  of  simpler  aggregations  previously  established 
— rUHuttafrom  tho  co-ordinationand  consolidation  of  thvao;  it 
follows  lliat  that  which  bocomm  more  espocinlly  tJtu  WM  at 
tins  more  complex  aggregation,  or  higher  foeliug,  is  simply 
the  omira  o/  eo-ordinalum  by  which  all  tho  simpler  i»t;grega< 
tiuns  ara  broaght  into  rohition.  Hcnco,  that  parliodar 
portion  of  the  cerebram  in  which  a  particnlar  facalty  is  iiaid 
to  bo  located,  murt  bo  regarded  aa  an  agency  by  which  tJio 
variouH  actions  going  on  in  many  olhi^r  purtit'of  the  cere> 
brum  «r«  oombined  in  a  partioular  way.  The  brain, 
active  tliroDgbont,  evolres  under  tbe  co-ordinating  ph^xoa 
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for   tbe   time  doraiouit,  mi  n^-|frognU>  of 
18    vartoaa   in   quality  accordiDg    to    Uio    p 


Hat  is 
that 

•lid  nrmn^cnHMitii  of  Jt«  oonponcntB ;  joat  he  ool 
name  urchostra,  wilh  its  msny  infltnimt^ts  gmag  Inm 
moment  to  moment,  arc  drown  combinations  of  soond*  on* 
grnro,  now  guy,  dow  martial,  now  patlielic,  according  to  tb* 
way  in  wliicli  tbe  actions  of  its  parts  are  co-orditutnd  bjr  lb 
oonipoMr's  icore. 

Sftying  iiotbing  of  many  minor  objections  to  tho  pluru- 
logical  doctrine,  we  conclodo  that  bowcviT  dufetuiblv  mar 
bu  tliu  h}-pothc£is  of  a  localisation  of  faculuns,  wbco  m- 
iientcd  under  an  abstnct  form,  it  is  qnilo  iadefenaibte  ondv 
the  form  given  to  it  by  phrenologiaU.*  ^^H 

■  Is  tW  ftnl  vditien  o(  rA<  J'rimtipU4  rf  PtfiM»af,  tha  -  Iniiiii  rf 
IUb  wcAlna  vm  raDUiaad  ta  Fart  IV.— lomag  Um  — nnlarttju  !•  |b 
«ha|^r  oa  ■•  The  holi^' 


CHAPTER  Yn. 

rSTCBIOAI.  LAWS   AS  Tllt/'a    INTIKPHRTID. 

>.  Tbe  Sna]  sUgo  of  tho  syntli^-tio  argnmoal  luu  lit 
Ivogth  boon  toacIkkI.  Tho  tiuk  now  l>i>roro  as  ia  to  com- 
pare  Uie  dodaotioD-i  madti  in  foregoing  chaj>t«»  from  a 
pb^sicnl  principle,  with  tbe  indactiTely-estabUabed  laws  of 
mcatal  action,  and  U>  eee  if  tbe  two  correspond. 

It  was  pointed  oat  in  {  223  that  thu  a  priori  hiw  of  intt^'I- 
ligODCO  would  bo  fulGlk'd,  and  Uiu  gruwib  uf  iticoliigfiioe 
would  bo  oxpliiined,  if  it  could  be  hKowq  "that  wben  a 
wave  of  molecular  traDsfonaation  paaaea  through  a  ni>rroos 
fitructure,  there  is  wrought  in  the  stnu^uro  a  raoililicutioo 
suoh  tliat,  otbiT  things  M]iud,  a  eab9C<{nvnt  like  wavo  pamea 
throagh  this  stractnro  with  gront«r  tWility  Ihim  ila  prcde> 
OBRSor."  It  wa-H  thereafter  inferred  from  establiahed  mecha- 
nical principles,  that  a  Btmotural  cbnugo  of  this  kind  will 
occur.  And  we  havo  eiooo  oocnpiud  oumclvcs  in  tracing  tip 
nerrous  orolutjon  m  an  aooomnlatod  result  of  such  ohangM. 

All  that  reoaioa  ia  to  oh»erre  whether  the  &ota  of  daily 
oxperionce  are  similarly  interpretable — whether  tho  hypo- 
thesis ia  further  verifii-d  bj  thu  ngrccnu'Dt  of  itj  c(<n>lluriee 
with  the  gouontUxations  of  pxychologiata  and  with  popu- 
Inrtf-rtioognixoil  Lrutlm. 


(  2S0.   Tho  coogmity  boiwoon  th«  cstiiblii-hod  lawa  of 
'M8o<riiitiun   niid    thu    eovenl    iluplii-attuua    of    Lbo    pbysiMl 
priucipto  laid  down,  i»  conspiouous. 
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Experience  onnlinuall;  shows  us  that,  odtor  things  m|m1, 
the  ootmexioD  formed  botwoou  Ivro  fouUoga  or  itlnM  Unl,. 
ocour  togothor  or  in  saccossion,  is  stronf*  wbt^n  ibnjr  i 
TiTtd  nnil  fo«ble  when  thej  are  fiuac.  TUia  truth  b 
ducible  from  the  hypothesis.  Is  proportioa  to  tho 
cif  the  discsharge  poesing  throngh  %  Udo  of  unajnnawt 
placed  iDolec(il«!t,  n-ill  be  the  amount  of  forco  oxpcaiM  u 
brining  tbein  k>vrarda  symmetrical  srraof^metit :  so  n* 
abltug  tJiem  to  convey  the  next  disohargo  with  ltt*»  nsifl- 
ADce.  Wlienoo  it  follows  that  the  more  virij  the  oonnectid 
feelings  tho  more  nwdily  will  recurrent  of  tlio  ona  can* 
roonrrooM  of  the  other — the  closer  will  be  tho  ftMTtria1""r 
between  them. 

It  is  a  proposit40n  equally  familiar,  Uut  ropotition  of  j 
mlation  between  two  states  of  cousoioamoss,   prooont 
or  rcpresentalire,  strengthens  their  anioD.     Tho  mora 
qtieutly   transition   from   the   Erst  to   the  Bocood 
the    more   coheruat   thoy  become— the    moro   liuhily 
tho    ant«cedc>nt    nrattsu    the    ooiuoqaeut.      Tliis,     too,  { 
»    oorollary    from   our   hypothoeia.      For   tlio    icnpltc 
of  the  argument  sot  forth  in  ^  224  la,  that  of  thn  mol 
motion   diachorged  along  a   line   of  isom<>ri(»Uly>oli 
molocnles   Dnqrmmotricolly   amngod,    pare   is 
by  vuch  muloculo  to  tho  next,  while  port  ia   nbnurbod^ 
bringing  it  towards  symmetrical  roUtions  with  ita   t» 
bouro.     UoQCQ  of  a  BabBC(iii<>nt  tiko  discharge,  tntrnt  will ' 
paaaed  on  and  hiss  will  h"  absorbed  in  this  re-urruii^mi] 
there  will  be  a  diminiHlied  rceiatauci'  to  the  vxcl- 
Ihu  one  wrrrons  slniv  by  tho  othur ;  and  the  eorrt^l 
ingN  will  lioeuinK  tuoro  cohemot. 

A   furltver  fiurl  tinds  hiTe,  too,  its  explanation. 
pr^^Tss  uf  ciinnuctiug  in^ntjd  sUitra,  it  ts  obacrvi^lih)  thai ' 
mtImm-  n'poLiliuii*  »f  tliv  relation  bt'twettn  thoiu  luve  grtt^ur 
eflivt^  tJmu  the  1ati>r  n^pt'titinno.  For  sunip  time,  re<.iirmti 
of  a  Mf|uoaco  go  on  ap]jroi.'iably  increasing  thu   n.-j 
with  which  tlto  anUsTcdi'iit  excites  (he  coasoi^utrnt ;  but 
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berettse  ^ntdually  beoomea  leM  and  lata  mppnxiahh.  Tho 
Mjring  that  pmctioo  nmlcos  pwtect  ia  but  approiimnbfly 
true.  Tlie  proficioncy  gamnd  by  practioo  (aa  vre  soo  pliiiiily 
in  games  of  skill  wbicb  furnisli  dcGiitto  mowuK'K  of  pro&- 
cieooy)  nagnivnU  itt  fintt  rnpully,  then  lesa  rapidly,  and  at 
Iflugth  scarcely  at  all :  endi  individual  reaches  a  limit  boyoud 
which  repetitioiu  of  the  nerTOua  chsDg^  and  conoomitaat 
iracoeesiotia  of  feotinga  bring  no  ttvnstblo  improvvtni'nt.  Th« 
phyvical  caiiM  ia  Uiia.  ^Vhca  a  waro  of  molecular  motioa 
pMMM  throngh  a  lino  of  raolccnlos  tliat  are  greatly  oat  of 
■ymraetrtcal  nrrnngcmeiiE,  much  of  it  is  absorbed  in  turning 
tbem  towmrd  aymmetrical  arrangcmeni.  As  they  approach 
m'sror  and  nearer  to  Bymmetricat  arrangeniont,  more  aad 
tnoro  of  tho  waro  pnssus  on — lc«a  and  losx  ia  Urns  absorbed. 
But  to  say  that  each  molecule  offers  a  ditninialiinj^  resist- 
ance to  the  transfer  of  the  wave,  ia  to  say  that  thvro  is  a 
dimination  of  the  force  witich  tonds  to  bring  it  into  polar  re> 
lations  with  ila  ncif^hboars.  And  sinco  tho  moh'-culo  has 
inertia  and  ia  aUo  restrained  by  tho  actions  of  Htirrouudiug 
inolecalti«,  the  forco  available  for  altering  its  position  bears 
a  coutinnnlly-docrenaing  ratio  to  th«  forces  tlint  maintain  its 
position ;  nuUl  at  tcuglli  tlio  eifeot  of  tiiis  ro-&djuisli»g  foroo 
beoomiis  insensible. 


» 


(  261.  "nie  laws  of  more  complex  mental  changes  are 
similarly  intcrprotablo.  I  rvfcr  to  the  pht-uomuna  of  habit, 
considered  under  tho9o  involved  fonas  in  which  tho 
cmotioDB  play  a  leading  part. 

It  iit  a  familiar  fact  thut  a  course  of  action,  or  a  mode  of 
life,  originally  rrpngnant,  usually,  ia  coumo  of  time,  gets 
less  repugnant — cventui^ly  b«coming  indifli'reut  or  even 
•groeablo,  Pliysiologically  considered,  a  disagroenblo  coone 
of  action  is  one  in  which  componnd  fooling«  haw  to  iMKUO  in 
Dompound  actiriiui,  thrungh  owmplcx  ncr>*ouJt  stroctnres  that 
offer  consideralile  rnHistance.  The  result  is  that  an  extt» 
Ijaantity  of  feeling  (commonly  the  fear  of  pain  that  may 
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mwll  from  uon-porfonmuico)  luM  h>  Iw  vrvkud  oofoni  iha 
ftctiona  c«u  bo  excited.  But  luuoe  Uio  oomplox  diiwbatgM 
thmngk  tbese  complox  ch&tmQls  render  Ibeta  (fcwIuAltjr  tnoM 
permeable,  it  reealt6  th«t  tho  qnantit;  of  diaagre«able  npt*- 
•CDtatioQ  of  puin  roquirod  to  oxoiLo  tlio  actioiu,  dvenmam  \ 
wad  at  lon^tli  the  penaoabiUty  of  tbese  ctitumuU  omj  b«h 
come  such  tliat  tlia  BpontaQeoua  flow  of  ordiiuit^  Ibaltagt 
Biifficos — nay,  these  chouaeU  may  bocomo  ot«dfal  for  tho  dM 
discbAf;ga  of  ordioary.foeluigB ;  which  Dlh«rwuio  dlschvgt 
themselrea  in  the  purposeless  activity  we  coU  RHitkisaiiees. 

Where  the  inherited  org&niiwtion  already  ofibnlii  HlM^BfH 
for  the  easy  discharge  of  special  feoliogi  in  special  •ctioti*— 
that  is,  where  tiiero  pro-exists  au  emotion  prompting  • 
particular  kind  of  oouduot,  ve  wo  that  ofteo-rupeatcd 
paassgo  of  snclt  euotion  into  such  conduct  renders  Ion  and 
loM  Tooistible  its  tendency  thus  to  pass.  Tho  motv  fro> 
qnently  the  impalw  is  yielded  to,  the  inoro  difficalt  beoonaei 
rostmiut  of  it ;  nntil  at  length  lh«  act  it  exoitMi  follows  tlw 
feeblest  aolicitatioQ  of  the  impulse.  Tmths  of  this  cIms, 
continoally  illostrated  among  the  lower  impulaoa  and 
illnstratod  its  clearly,  tltongh  l«sa  frequently,  among  the 
higher  impulaes,  ore  oorollaries  £rom  tho  same  g«a«n) 
principle. 

}  2&2.  From  tkis  geaeral  priaciple,  too,  may  b«  derift 
aa  explanation  of  certain  leading  traits  of  d»viJop«d  int 
gcuoo,   as   diatingoiflhed  from    intelligoooe  which  u   tua 
developed. 

We  have  n«ea  bow  from  the  process  of  nerrous  mrotntJc 
M  physically  caused,   it   follows  that  ootiooa   boeoiae 
aetomottc  as   they  become    more   oomplnx.     Whttn  bot 
single  afferent   nerve  rana  to  a   siuglu   ganglion,   whs 

issues   a  solitary  cSfronl  nerve  U>  a  solitary  muMilu,  H 

can  bn  no  discriini nation  and  no  variety  uf  aotiun.  WImu 
tho  ri'flex  action  becomi-a  compound,  riHipo&diog  tu  mora 
nninerous  oombiued  outer  stimuli  by  mote  uamurou  com* 
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faiuoil  iiiDor  octionSi  tho  clumgc  u  in  iUscV  townrdx  diHoi-inii* 
antioa  and  vhcwly  of  aciion,  and  opona  the  wny  to  furtlier 
cbaagea  in  the  same  direction.     For,  as  indicated  in  {^  2;}^, 
SS7,  in  proportioa  m  rafiox  actions  increase  in  complica- 
tion, then  ariao  more  niunerons  hcsitatioas,  both  of  Lbo  kind 
I      that  habitually  precede  each  eatabliahcd  reflex  action,  and 
^kf  the  kind  that  accompany   the  partially-rormed  roBex 
^Motions.     Similarly,  as  wo  ancuad  to  intclligonooi  in  which 
^nighly-iaTolfod  iuprossioos  ioitiato  highly •iuvolrod  kinda  of 
oondnct,  the  automatic  and  instinctire  adjostmenta  bear  a 
oontJoaaUy-docrcuing  ratio  to  the  man  of  oc^astmonta — 
thor*  is  an  inorcAthig  proportion  of  actioiu  that  take  ploco 
with  deliberation  and  consoiooaness,  as  well  as  an  incxea-te 
in  Uie  araonut   of  detiberat^on   and   d(>grco   of  cooacioDft- 
^noss.  Whati»  tbo  implication  of  this  luw  as  apply- 

^■Dff  to  dilToront  grades  of  men  t     It  is  that  Uiono  hitving 
^^■reU-doreloped  nervous  systems  will   display  a  rclnlivuly- 
narked  premeditation — an  habitual  roprcsontstioa  of  more 
TarioBs  poaaibilitiM  of  cauac,  and  conduct,  and  Donacqucnoe 
— a  graater  teodancy  to  snKpensc  of  judgments  and  an  oMier 
modification  of  jndgmenta  tJiac  hare  been  formed.    Those 
having  oervouB  syatems  tees   developed,   with   fewer  and 
simpler   sots  of    connexions  among    thoir    plexoaos,   will 
^^owleMOf  bonlation — will  bo  prono  to  {u«matnro  oooolo- 
^Hons  tiiafc  are  difBcalt   to  change.      Unlikeneoaea  of  this 
^xiud  appear   when   we   contrast  Ous  larger  brained  noes 

€'  'i  Hm  smaller  brained  raoea — when  from  the  compara- 
ly-judicial  intellect  of  the  civilised  maa  wo  pass  to 
intellect  of  the  nnoiviUxod  man,  snddoa  in  its  infi>r- 
tnces,  incapable  of  balancing  ovidt-nce,  and  adhering  obsti- 
nately to  Brst  impressions.  And  wo  may  obsorro  a  diflbrenoB 
sinukr  in  kind  but  smaller  in  degree  botvroen  the  niodixi  of 
thoaght  of  men  aud  women ;  for  women  arc  the  more  qniok 
to  draw  oonclosions,  and  retain  more  pertinaciously  the 
oelicfs  once  fortnud. 
Of  kindted  meaning  is  the  difference  between  the  cal> 
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tured  and  the  tmculbirod  of  th«  nnto  nae  aa4  of  Um 
Huno  SOX.  Tho  (tduMtion  of  thv  indiviiliuJ  (fisin^  tl» 
w'inl  cdm-Alion  ia  its  propnr  jicdbo)  ia  bat  m  cAmriaf 
ILrlUnr  of  thai  proocaa  by  whi(;)i  intelligenoo  in  gaoeni 
baa  beoa  evolred.  It  ooDststa  in  oxtoodiog-  ihtid  Bukinf 
bitter  the  corrcspondeaoa  of  iuoor  rolnttoiw  to  oator  n^ 
tions — UuLt  h,  in  or^nJiiing  tb«  oombinAtioaa  of  ideas  iiil« 
apvemeDtrnthtkecombiaatioQaofpheaomotut.  And  itHphjr* 
ucbI  concomitant  must  be  the  formation  io  tho  indiridiul  of 
more  ID  111  titiidi  noun  and  RioroioTolvod  connoxiona  of  pIoxoMw- 
The  braiii  of  the  nocnlliTat^d'  num  aa  compaivd  to  that  of  the 
cultivated  inan,  must  bo  one  ia  which  the  routo«  Uikea 
Qorroas  diHchargee  uro  Itns  numorous,  h<sa  involved, 
vnried  in  tlie  reetisbutocs  thoy  offi'i- — oa»,  tbonrf<)re,  in  wh 
the  number  of  ideas  thjit  oao  follow  a  given  uittTcedaat 
smuIloT,  and  the  dcyrcea  of  streujflh  wuh  wbicli  tlwy  a 
prcsont  thomaplT09  are  fewer— one,  therofore,  in  which 
possibilitivM  of  thunght  are  more  limited,  and  the  biil&ii> 
bctweroi  alfruntivo  concluaions  IcM  oi\My.  Tlua  is  tho 
tliat  ignorant  people  goaemltw  hwtilv,  nnd  ailhM«  o< 
natdy  to  the  errooeoua  conclnstons  baaed  on  Ihvir  aosoty 
oxporieoccs ;  whilo  the  highly-instructi-d  man  js  ahia  U> 
koop  hifl  jndgment  undecided — vrnitA  for  uoro  ondcooo^ 
oootemplatoa  other  po'aible  tnfercnoes  than  tha  otio  b« 
inolinod  to  draw,  and  i«  ready  to  abandon  or  qnalifjr 
eoQviction  yriien  hu  diKcovt^ni  fact«  at  rartancu  wiUi  it, 

Without  going  further  into  detail,  it  will  bs  obvious  Uiat 
these,  and  oth«-r  traits  of  progreasing  istclligcnon,  harmoniw 
with  thiv  priiii-tpio  tlmt  linca  of  ncrrooa  coiunianiciUjoo  an 
formed  bjr  the  puRoagc  of  waviw  of  molocular  muUna,  sAd 
bocome  the  tnore  penneahio  tho  more  frequently  atioh 
are  rtr]>rnlod. 


i 


{  253.  Mi>ntal  evolution  in  ita  higher  stagw  ahows 
forthur  poeulinrit}'  which  Im*  ihe  aiune  genoral  aatare 
■dmita  of  the  aame  general  interpralatioD.     I  refer  to  thai 
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on>ng1it  out  by  compAiiug  tho  enotioiuil  ubarutors  of  iafe» 
nor  natl  superior  niiudft. 

Wo  bavo  amen  that  br^iaQutg  with  simple  feelings,  riaiog 
to  clu<t<tnt  of  fM^iugs,  aftcTminU  to  clasten  of  thcae  clusteni, 
imd  so  on  to  ■ggragnces  more  mBstivs  uid  more  betenge- 
ncous,  the  nervoas  stracturea  which  are  their  aetUa  ndraoos 
in  complication  bj  tbu  super-posing  of  new  ploxoses  whereby 
pr«-4!xii<tiDg  piflxuaes  huvo  their  oolIoiu  oo-orditiatod.  Tho 
implicAtion  is  that  the  «arlior  and  simpler  feelings,  being 
the  more  directly  iatermodiato  betw«-n  spt-cial  oom* 
biu&ttoiiK  ct  ezt«nial  scimuii  nad  speotal  combiiuttiona  of 
adapted  actioua,  are  tlio  more  iado(i«itdtMiL  of  ouo  uiotbur 
and  the  more  linblo  to  net  Hcpaiately ;  while  as  fast  aa  thero 
are  evolvotl  those  later  feelings  iuto  which  tho  Himpler  oned 
enter  m  componeoU,  there  ia  a  decreased  tendency  for  tho 
simiihir  ones  to  act  e«piiruU;]y.  In  other  words,  iJiu  duvo- 
lopment  of  the  highest  plexuiies  Ls  the  dorclopment  of  ap< 
pliBncea  by  whidi  simpler  plexuses  of  difTerent  IcJnda  mm 
limultaneoutdy  excited,  and  tho  different  modes  of  actioa 
which  they  prompt,  simnltaneouitly  nuulu  nascent.  It  r«6alt«, 
thou.thftt  along  with  advancing  evolution  of  the  feelings  ihuru 
will  go  a  diuiiiiutiun  of  fitfulnoss  and  oucertainty  of  conduct. 
An.  ffinotional  natare  nob  well  developed  will  bo  relatiroly 
impalnvc — thtt  liability  will  be  for  each  poasion  to  diophiy 
itself  quickly  and  strongly,  without  check  from  the  rest,  and 
to  exhaust  itself  rery  soon.  Wbilo,  along  with  high  cmo- 
tional  dcTuIopment  there  will  b«  little  liability  to  suddoa 
outIiiir«t(i  of  feeling — the  simultaneous  rise  of  ons  or  mora 
coiiiiter-feeltngs  proper  to  tlio  circumstancos,  will  in  most 
cases  retard  or  qiudify  tho  nuuiif(v«tationH ;  but  tho  oondnqt 
eventnally  dooided  on,  pnimpled  by  a  grt^iiter  number  of 
fnOingf  severally  leas  oxirilod,  will  bo  more  persistent.  HiJTe, 
.  before,  tho  conlruBt  bL-lwwn  the  higher  and  Iho  lowor 

L-i  of  men  furni^hcu  an  illustration  [  and  here,  too,  at 
bcforo,  a  furtlter  but  less  marked  illnstration  is  famished 
by  the  oontrssl  betwe«.-u  men  and  women. 
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Indeed,  under  this,  as  aader  other  aspects,  mental  evnls* 
tion,  both  inteUectaul  and  emotional,  may  be  measured  l^tb 
iegree  of  remoteneaa  from  primitive  reflex  action.  The  fon* 
tion  of  sudden,  irreversible  conclusions  on  the  slendereS 
jvidence,  is  leas  distant  from  i-eflex  action  than  is  the  forai. 
ation  of  deliberate  and  modifl^ble  conclusions  after  mud 
evidence  lias  been  collected.  And,  aimilarly,  the  qoifi 
passage  of  simple  emotions  into  the  particular  kinds  of 
Donduct  they  prompt,  is  loss  distant  from  reflex  action  thu 
b  the  comparatively -hesitating  passage  of  compound  emo- 
tions into  kinds  of  conduct  detormined  by  the  jraot  mebf^ 
tion  of  their  componont«. 
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}  254.  Thus  fur  tho  ovolution  of  norrons  Gtnioturea,  vad 
of  thoir  fuactioos,  bas  bvvn  coosidorod  withoat  rorermo* 
to  Lhe  vwryiag  phyMoilog'tcal  comiitioua  tlint  itfTect  tlie  pro> 
ceas  from  momeat  to  moment,  its  woU  m  from  generatioa  to 
gfloentaon.  We  have  spoken  as  thoagb  the  phjrsiokl  Botioos 
hj  whioh  nervous  ohanooU  are  opened  nnd  miule  tnoni  per- 
meobte,  equally  with  those  hy  which  tbo  diachargfls  along 
Mtnbliahod  chftnueU  prodaco  their  reapectire  effects,  bto 
octioiiK  nlwaya  ditku  in  kind  and  dogrve  tf  tho  stimuli  tad 
the  structures  ara  alike  in  kind  luid  degree.  But  this  Ja  not 
the  case.  Here  we  muat  take  note  of  several  circumstauoea, 
goneml'iuid  local,  which  modify  the  ioilueaoo  bf  the  same 
outer  agent  on  the  umo  inner  part ;  nnd  obsorvo  the  oor- 
reepondenoe  between  the  vanatiotLi  of  physical  effect  and 
tho  ocoompanying  variations  of  psychical  effect. 

Tlio  bettor  to  follow  in  thought  tlio  production  of  these 
rartalioui,  let  ua  carry  further  a  oompftrisou  before  uiadc. 
Wbea  describing  how  diacharges  of  molecular  motion  go 
■long  Une»  of  koat  reaistaaoe,  and  by  recm-rinf^  render  them 
Ubbs  of  luHS  reuatonoo,  it  was  pointed  out  tliut  iu  thU  reapect 
there  ia  on  analogy  betwroa  the  flow  of  molecular  motion  and 
tbo  flow  of  a  liquid  ;  lor  a  stream,  iu  proportion  as  tt  is  strong 
and  onutinui<d,  cuu  for  it«df  a  larg*  and  dcfinito  cbantii^l 
(  {  22t).     'n;al  lliis  tranxfiT  sf  molecnlar  motion  nay  be 
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properly  thus  pwaUeW,  we  see  in  the  ciuw  of  tbo««  to 
of  ptok-cnW  laotion  known  m  hetit  und  vloctricJtjr;  Uib  oaif 
dactioQ  of  which  tliroug]!  solid  bodieg,  u  compnnH]  lo  kSov 
thnt  tnkoti  )>lnco  more  t^iutit^  through  some  subdtaarta  Ibu 
through  othen,  and  which,  in  bodiea  having  puIarUod  inalv- 
colea,  pnmes  with  lesa  Tc»is(Aiicf>  in  somu  directions  tbu  is 
othvFH.*  RoTcrting,  then,  to  iho  coinnKm  hrpo- 

tbeais  of  a  Derrons  "  llnid "  which  movM  in  ncrvt>-"  tar- 
rrnis"^-ndinittiiig  that  though  tbo  molerulv  motiira  wbci 
works  Qorvoua  offi-cU  is  not  a  fluid,  wd  its  tnunAir  not  ■  jn 
earrvnt,  the;  ia%y  be  coDVcaivDtl;  donlt  with  oa  Lbouffh  tbrjfl 
wore ;  lot  ns  considtr  what  variations  of  ^Nwiat  rmulu  wili^ 
vise  from  inoidoDlal  variatious  in  tho  gooosia  and  esom  itI 
Out  n«rvou«  fluid.     Lot  us  consider  the  nonrotts  ■jatdia  m 
as  immoosel;  involved  set  of  chaniK'ls,  vomo  wido  nod  aUov- 
log  aa  cm;  flow,  some  dbitow  and  little  ponaeablo — mm* 
oommunicatJDg  with   ono  soother  by  large  openings  mad 
otliers  by  oponings  tliroagb  which  nothing  p4MsM  vxcrat     ' 
ondcT  high  pressntv ;  bnt  all  uf  tbcm  mora  or  liws  pemosUl 
and  more  or  less  oonnoctod.     Lot  as  suppose  tJio 
of  chanot-U  ho  constituted,  to  have  uiultitodinoua   pi 
throngh  which  its  oontenta  Mcapc  and  multitudiimus  pL 
through  which  thoro  come  gushes  that  incnvso  its  oonttfataj 
and  thai  tl^se  plooes  of  suhtrnction  and  addition  arv  i 
in  various  looAlittos,  in  variona  nnubcnt,  and  in  Tarioua 
groes — eometimea   the  subtractions  boing  in   ozoeM 
sometimes  the  additions.     Let  us  hence  infer  a  eottsidorabln 
varial>ilily  of  preaHtife  in   the  fluid  filling  those  ranttyii 
obannela — somo   oxctssivo  outflow  having  now  greatly 
daoed  its  pn.-ssure,  aitd  tho  largo  iuflows  having  now 
ita  prcunn  aboto  the  nsual  hoi^-ht.   And  Wcly,  lot  ns  dm^_ 
tiiB  necessary  Lvrallnry  that  at  one  time  its  ebbing  sti^vms 
pass  uuly  along  11m>  fully  optm  and  the  more   pcmwabll 
channela ;  while  at  a  timo  uf  higli  tide  its  streams  finj  tbt 
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wttjB  into  teos  pt^nuMbto  oboniwlfc,  nnd,  nidM  Vj  Ivcnl  dii- 
torbaniws,  eacape  even  throtigfa  the  leuit  permeable  cbaancla. 
Thai  symbobzing  tlie  pbysical  actioaa  to  which  tho 
norvoiu  cjrsUtra  m  &  whole  is  exposed,  let  nx  ask  how  ita 
AtnctiODii  will  bo  nflected  t>)'  cluuigvs  of  pliyf<talo^cal  coa* 
ditions ;  and  bow  the  accompanficg  Bubjectire  staUrs  will 
be  moditted. 


$  255.  Take  first  the  general  rariationa  which  are  seen 
on  contrasting  oortatn  mvntal  traits  of  jrouth  and  ago. 

\\'ltilit  wanto  ftiid  ivpnur  nr«  rapid,  tho  nuni^ng  sot  of 
fliannelB  forming  the  nfirrona  HyfUna,  rcct-ivos  snch  a  large 
pcrpcrttial  inBux  at  luultitudiuoas  point«,  that  ib 
rtiinins  vtill  Gllvd  notwithstanding  tbo  Urge  efllax  cob- 
Itmouxl}'  going  on  at  nmltitiidinonM  ]>oiiit«.  Thti  ingoing 
wttn-s  of  molecaUr  motion  caused  by  peripheral  irupres- 
viotui,  liboniU!  from  moment  to  momcut,  in  iho  nonjsoi^r 
contjxw,  larger  «,-:aT«8,  or,  as  we  may  hero  call  th«m,  quick 
giiHhw  of  tho  "Dcrrotu  fluid  j"  and  from  Iho  massivo 
pli-xuaes  of  the  bighin-  ccntrcH,  ntooscd  by  cmubiiiAtionit  of 
iisturbances  thus  ariaing,  there  are  added  to  the  coutents  of 
he  norrona  system  still  more  powerful  and  Dontinnons 
lira.  Considering  fir»(  the  pliyniological  result*, 

h  Afio  that  the  clutniiels  of  iUl-  aulutuatic  nervous  syat«Di  nre 
Bllt'd  to  OTerflowiag.  The  heart  pulsates  powerfully;  the 
liRi«iit*ry  cajial  works  vigoroualy ;  the  lungH  aro  well 
IfUit«d ;  and  evety  gkndular  organ  roceivea  that  continnoits 
disclmrgo  which  keeps  np  the  peculiar  molecular  changes 
irriftl  on  in  it.  Mcunwluic  tho  voluntary  muHclcs  rcoeiv- 
thinr  ohiiro  of  thin  nbundaut  t-lilax,  arc  all  in  states  of 
brtia]  t«nittou,  so  producing  atlitodea  characteristio  of 
>ar;  and  they  aro  scvemlly  ready  to  conlmct  with 
ivt  force,  and  to  kei-p  op  tholr  contractiona  for  long 
prioda.  Among  accompanying  p^chical  resulta, 

^e  see   [bat  iho  ft'eliugu   of  both  onlero    nro   vivid  :    the 
IS  am  disliucl  and  the  cfltotions  lively.     We  see 
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also— and  this  it  is  which  more  Mpcoially  eunoems  os  ha* 
— tlut  tho  eMtabli^hment  of  relations  belwoen  ferliogt  k 
B*sy,  and  that  tho  rvliktions  whea  MtabliKhod  ktq  rvUtinij 
pemuuieaL     Along  wh&tcror  linea  of  nervoiu  commaiua- 
lion  are  opened,  diRobnrgvs  poxM  that  aro  xtroR^f  becaoaa  Iht 
prceaure  ia  great;  nhence  reutlu  a  great  amoonl  of  dm)1»> 
colar  rD-armogRiiii>nt  along  each  line  (ahiiu  by  a  diachwga. 
A.   subaequent    like    discharge    psases    with    com 
laoilitjr ;   making  tho  antecodoDt  state  oosily   proditoe 
conseqoent  8t«t« — the  tonos  of  the  reUtioa  kto 
cohoreat — the  ni«iaory  of  it  is  good. 

The  fionrerse  connexion  of  pheuomesa  in  adraactrd  !. 
brings  out  more  ckarly,  b/  coQVv>t,  tho  law  m  ar»  contam 
plating.  In  common  with  the  body  at  large,  the  twmm 
system  is  Bupplii-d  witli  poorer  blood  dreuMMl  more 
xlovrly ;  and  bunco  when  wasted  it  is  teas  rapidly  rvpaitMi 
Its  chaunclM,  thurcfura,  rooutve  from  momeat  to  aoocat 
feebler  giuihes  of  nerrouK  fluid ;  the  general  prceaare  is 
djraiaiahvd  ;  and  all  the  vanoos  overflowing  gusliva  bocom 
less.  The     physiological     rentlla    nn>    that    tkn 

actions  of  the.visci;ra  go  on  more  slowly.  Digest  too  if  aot 
positirely  difficult  isaaenaibla  tax;  aud  tho  prupnUion  of 
bluud  to  the  Kurliico  is  no  longer  active  ODOogfa  to  cooland 
with  any  great  loes  of  heat.  Throughont  the  mnacolir 
syBtero,  too,  the  failing  norvooii  discharge  is  sern  j  alika  in 
lite  ohronio  relaxation  uf  atUtnde  and  iu  the  ({uicJc  following^ 
of  fatigue  Upon  uurtion.  Psychically,  tliia  state  isB 

one  in  which  the  feelings  aroused  aro  less  vivid  and  tbu  r*> 
lations  formed  betwix'u  them  !«••  oobereot.    For  reading  a 
strong  light  is  ro(|uired,  taste  and  smell  become  Icaa  If^,    j 
hearing  grows  dull,  and  tlierv  is  apathy  in  presence  uf  cmnI 
cuustaoces  which  yield  strong  ploaxumblo  cmotioiu  to  tlar 
yonng.     At  the  same  tine  the  comparative  want  of  ool 
between  impreesiona  is  shown  tn  the  inability  to  ncul 
the  names  of  per«oiis,  tlio  timod  ofocvurreoces,  Ac.     And 
we  tnoe  out  the  suooeeatTe  Mages  of  (ailing  memory,  wo : 
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(hat  they  ToIIow  the  ordtrr  iofonble  from  th«  hypothoHu. 
Enrliest  tunong  Uie  rvkuvd  iinprcssioiiH  which  no  longer  to 
oltcre  tlmt  on«  rec&lla  another,  are  those  made  by  d«tly 
trivinlitics — tbocw  nprtwentod  in  tho  Dcr\-otu  systou  by 
linos  throagh  which  feeblo  diachargea  have  but  ODOe  poaned. 
lotoresting  ataLem«atfi  that  are  read,  and  paasing  evenla  of 
considerable  importaaco,  pixnumtly  i>>aMO  to  bo  riMmllablo; 
thoQgh  liko  •tattimcnto  and  events  which  dato  back  to  earijr 
life  are  still  recallable :  tlie  reaaoa  beang  that  the  channels 
of  Borrous  commuDication  long  ago  nude  by  the  strong 
gashes  uunrering  to  tho  vivid  feeliogs  of  youth,  remain 
more  permeable  than  those  lately  made  by  the  feebler 
gtufaes  answering  to  the  fainter  feelings  of  age.  Passing 
OTcr  many  gradations,  we  oome  to  incohuroncm  of  Ihoughb 
in  which  the  place  now  inhabited  is  confounded  witb 
places  inhabited  long  ago,  and  tho  business  of  middle 
lifu  is  roferrvd  to  as  though  tiwisaotcd  ycixterday — inoo- 
hereDces  implying  that  comparatively  permeable  channels  arti 
DOW  so  far  dcserU'd  that  the  discharges  along  thorn  do  not 
oronse  the  elements  of  these  familiar  ideas  in  their  propei 
relattons.  And  oTOntnatly  we  reach  tho  extreme  state, 
similarly  explicable,  in  which  even  members  of  the  &mity, 
who  hare  been  companions  through  life,  ceoae  to  bo  n> 
cognised.  • 


f  256.  Let  as  consider  next  certain  general  psychical 
variatioas  tltat  ooconipnny  differoncoa  of  bodily  coostitation. 
Some  of  these,  of  the  ukiue  natures  aa  tho  furegoing,  we 
will  glance  at  before  passing  to  some  of  another  nature. 

In  ooiiaoqaenoe  of  specialities  of  inbentanco,  specialities 
of  education,  and  speciulitii'M  of  uiixlu  of  lifo,  high  pental 
mauifostations  of  certain  kinds  may  go  along  with  woaknesa  of 
body.  Bat  i-ln^sing  such  caws  as  abnormal  dovLitious  from 
that  constitutional  balance  which  is  needful  for  aurnval 
through  futuro  generations ;  and  limiting  our  attcatioa  to 
eases  where  no  moutrosity  baa  been  produced  by  ondn* 
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tamng  of  tlio  tnttiTidOAl  or  bis  MiMMor* ;  we  sliall,  I 
tnoe  ft  DOnnezioa  b«tveea  aboutidiog  pliysia»t  vitfour 
power  of  iamking  and  feeling,  as  well  as  botweea  ■liigniifc" 
nosa  of  oonstitalioa  and  «ompiimtiTe  InertiuMa,  iotrllvctMl 
and  emotiutuJ.  Oa  Uw  ooo  haod  we  liavc  a  trn 

of  mun  orerSowiag  witli  lausotiW  i>aorgy  that  ipirea  sapv 
horily  ia  sporta,  gnmcis,  aad  fcata  of  alroa^th  j  who  a 
kwmly  altvo  to  all  orders  of  gntificaliomi,  senantional  aail 
oroolional ;  wlto  accoutres  knowledge  easily,  aod  nMAiiu  d 
teoaoiously ;  and  who,  after  loaving  tho  Mademio  lib 
tbronghoot  which  ho  wati  marked  by  Uiese  auitoil  timttsi 
gains  disliuctiou  purtly  because  of  ItiH  nK-utal  nctirity  (boI 
oeoeesarity  of  a  high  order),  and  partly  bAcwiso  of  tba 
strength  of  coutitation  whicb  onablee  him  to  Imat  iatmm 
•Rtt  prolonged  appltcntaoo.  On  iho  otlior  hand  «^ri 

have  ft  type  of  man  whoso  bodily  funotiuuii  art>  alow  ;  vh^^ 
from    boyhood  apwarda  cares  little   for  active  oxercbaii 
who  even  in  yonth  i«  tDilifTcirnt  to  pleasures  wbit-h  oti>or< 
eq'oy  gnittly;  who  nil  along  finds  loaming  hiborioua;  aad 
who,  in  after  life,  lapses  into  apatheCio  tdlooeM. 

The.ie  oontrasts  between  men  whoso  nervous  ayatetM 
work  under  high  pmuoro  and  under  low  proMtire  t*> 
spoctin-Iy,  I  draw  lt.-«a  for  the  pnrpoM  of  allowing  thnr 
iiutlogy  to  tbo  oontrasta  betwoeu  the  young  and  tho  ob 
than  for  tJte  porpoise  of  drawing  attention  to  accorapaoj 
eontrasts  of  anolhvr  kind.  We  ban  seen  thai  wbon 
presmre  tliroughont  the  norrous  aystam  ia  high,  an  that  aal 
fUstorbancfi  which  facilitotos  oseape  along  curtain  chant 
is  followed  by  a  strong  gtub  along  thoiio  cbaoBola,  nti 
Uioogh  they  are  not  vny  ponnvabio;  than  is  an 
revival  of  old  connexions  of  ideas  and  a  formnliua 
new  connexions  that  are  wry  oolurrflnt.  But  thorn  ^ 
moob  more  than  tkls.  Interworao  as  llut  liighor  nt^rrou 
ptoxnaea  are  in  such  inlrkate  ways,  in  oorrospondtmos 
witJi  tlie  intricate  intorwoaTing  of  pheDomeDa,  it  nucst 
■arily  happvns  thai  a  wave  uf  nervooa  llnid  lot  into  one  of 
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^Bbem,  though  iL  escapes  most  largelj  along  oortain  tnoet 

'     ponneabla  chaanelft,  escapes  ia  pari  along  other  chnoatls 

^^hal  are  Icn  purcneablo.    The  stroDgor  the  wave  the  greater 

^■le  nmnber  of  those  aappleatoatary  duchargos ;  and  the 

^further  do  all   the  discharges,   Urger   and    BmaUer,  malm 

^^hemsclvca  felt— reshiog  out  intu  more  multitadioous  and 

^hiaoto  ramiGoatiooa  of  the  plaxuacs  they  enter.     Ansvrer- 

\ag  to  ibis  phji^ical  result  the  psfchical  result  is  the  pro- 

ictiou  of  ideas  that  arc  mor«  aamerona,  and  more  dialiuot, 

auira  dJMaraiva.     The   aiwa  of  ooDxoiousaoss  aimtU- 

9usl]r    widens  and  brightens  as    the    pressure  of  the 

fluid  increases ;  so  that  while  ita  near  and  centml 

<demeDts  becomo  oloarer,  elemoota  more  distant  from  tJie 

Hpntre  ooom  ioto  view.  Betwren   th«  tvo  typos 

pHf  oonstitation  ahove  deaoribed,  we  aee  sucli  mental  diifeav 

encea  as  are  hence  Co  be  ioferred.    The  man  whose  nerroua 

tetom  works  under  high  pressnro  abows  as  an  abundance 
iileas.  He  has  nlwnya  sotDOlhing  to  say ;  aud  iustantly 
finds  words  fit  for  the  occasion.  AU  the  proximala  bearings  of 
a  situation  or  an  event  quickly  occur  to  him ;  and  out  of  the 
serenl  counes  which  almost  simullonooua)]'  suggi^t  Uioo- 
selree,  he  takes  the  appropriato  one.  Uo  thus  shows 
wbat  wo  call  "  prwaoncv  of  miiid ;"  and  habitually  tnuting 
with  snooois  to  the  fertility  of  his  rvsourocs,  he  has  courage 
in  fiwjing  difficulties.  In  the  man  whose  nervous 

ayatem  works  at  law  pressure,  thoughta  come  slowly  in  single 
file  instead  of  rapidly  iu  a  column  furmL-d  of  many  almost 
abroaat.  The  various  possible  oauaea  and  coniequonoea  of 
^aob  act  dawn  upon  him  f^radaally  one  by  one,  and  some 
of  them  not  at  all  j  so  tliat  tliu  occasion  baa  pos&od  bofotv 
he  has  had  time  to  adjust  hiuuelf  to  it.  I<^ding  that  he  is 
eonssqusntly  uoabb  to  cope  with  men  who  have  "  their 
wit*  abont  them,"  he  loaves  the  crowded  thorottghfiuwa  of 
life  and  takefl  to  ita  quiot  byowaya. 


(  257.  That  general  physical  coosee  entail  such  geoeral 
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pAjobioal  diObreDces,  we  eo«  not  only  oo  oontnwtiaff  tki 
miuds  of  tb«  jroung  and  old  aa  wall  a*  tho»e  of  Ow  oav 
BtitulioDiJly  virucious  aad  Uie  coiunitotionully  sloggHk, 
but  kLk)  on  cODlrastio)?  the  exalted  and  deproMtod  coi 
tional  Etatr«  of  tho  Hnmc  iadividaal. 

Most  ponooK  hkvo  had  expcrieaco  of  a  general  prodtiw 
*ion  diiring  which  pleasoros  are  accepted  Bpollietkallft 
while  thiuking  is  a  fotigae  luid  the  vQbrt  to  reoollect  Ufr 
bmiliar  things  repugnant ;  and  nlong  with  this  diininiilMd 
oofaonou  of  ideas  there  ia  a  diminished  Dumber  u(  tbccu— 
instead  of  ootning  in  s  contiaaons  erovrd  thej  oonw  h  « 
truin  of  strsgglura.  Convvr^'ly,  there  is  an 

ci'plionol  inrigoratiOD,  o(t«n  tnocsblu  to  somo  &voii 
combinntioa  of  oonditioas,  plijaical  sad  aooiat  (us  aa  axcoN 
ston  oloDg  with  iutimote  friendx)  in  which  tho  mentnl  luuu' 
fcstationR  nr<<  unuttiially  vivid  and  ubunilnnl.  Every  thuaght 
is  vlcocly  And  quickly  seized;  apt  expresBioaa  cmina  to  lh« 
month  witltont  h«-Mtation ;  illaBtrntiona  arc  randy  ou  ih« 
iiuUtnt ;  long- forgot  ten  iuieodol«s  rwur ;  and  out  of  tha 
flood  of  ideas,  now  so  brood  and  swift,  them  ant  readily 
formed  thoeo  complex  eombinationa  of  Hkeneas  aiwl  diffvrv 
eiKW  which  DODslittito  wit,  wen  by  those  who  ovdinati^ 
on  not  witty. 

(Clearly  these  opposite  deviations  from  the  moan  Kt«te, 
are,  like  the  othera,  iuterpretablo  ■•  caosod  by  nlatiwJy 
low  preutira,  and  relatively  high  pressure,  tkrooghoat  thia 
Dorvous  syst«m. 

f  2S8.  One  other  variation  of  roDSt4tatioDs]  stale,  occor- 
riug  ditily,  preaonta  as  with  a  snios  of  simiUr  vtSectm 
iimilarly  prodaocd. 

Thv  dimiautioD  of  nen'ous  vt&ax  which,  roaohing  a  oariafai 
point,  shows  itaelf  to  on  increasing  quietude,  lapsing  iota 
ek-i-p,  is  accoiDpaDJed  by  a  dcocanding  smra  of  psychtool 
Botivities  ooufornuDg  to  tlie  gunernl  prinviplB  8ol  forth> 
When  drowsinaaa  bffgtns,  there  is  first  a  Cstlurn  of  lh» 
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feeliler  and  more  complex  connexions  of  ideas,  aa  ttvH  aa 
a  docTOMcd  qnancity  of  idcoH.  Thongbt  lenvos  iU  romotw 
and  leRO-beaten  trndca,  and  conGnea  iU  excursions  to  the 
mora  familiar  trnirlui — conimon-plnco  reinnrkH  and  Allu»ion» 
take  the  place  of  wit  and  speculation.  Gradoall/  becoming 
limiU'd  to  a  still  narrower  nmgo,  oooecioasneesia  by-aad-bye 
made  up  of  litUe  elite  than  lIiOKO  almost  antoraatio  interpre- 
tntiona  of  the  impreaaionB  rvceired  from  tilings  amtind 
which  ooDstitate  rocognitions  of  tbem.  And  at  length  when 
Hhf  ctnmlation  has  fidl«n  to  tlio  requisite  dcgroc,  and  low 
tido  of  the  uervou.1  efflux  hon  been  reached,  area  Iho  plaoo 
aud  the  persona  ore  no  louger  known. 

The  dreoma  that  occur  during  the  ensuing  sleep  proaeut 
ttaita  of  liku  nwaning.  For  slocp-conscioueneaa,  while 
differing  from  waking  coascioosness  mainly  in  being  inde- 
pendent of,  and  uncorrected  bj,  impreasions  received 
tlirougb  th«  waHea,  differa  also  ajt  the  conKcionanoss  of  the 
old  doea  from  that  of  the  young,  or  that  of  the  inert  from 
that  of  the  vivacious.  Its  elements  are  leea  coherent  and 
loss  abundant.  An  ordinary  dn-am  w  »o  fnint  that  it  ia  not 
recallable  uukiss  thought  of  just  al^er  waking ;  and  tJicrn 
only  a  few  of  ita  closing  scenes  are  recallable.  Even  tliesa 
aru  not  coheront  over  any  coneidrrablo  space ;  but  through 
some  accidental  a»aociation.<i  each  new  act  or  occnrronco  leads 
off  into  quite  another  aeries  of  acta  and  occurrence*— there 
is  a  perpetual  wnndtrring  awny  from  what  was  juat  bi>foro 
thought  or  intended.  MeanwhiU>,  tbv  narrowing  of  the  aroa 
of  oonacioasness  is  shown  in  the  absence  of  tboao  multi- 
tudinous collateral  thoughts  which  Iho  suocessire  sceuea  are 
fitted  to  arouse,  and  in  the  con!i«qn<'iit  acceptance  of  thoee 
aoenes  without  any  sense  of  their  alMiurdity.  To  dream  of 
Oying  and  not  to  suapect  any  iUusion,  implies  that  thought 
ia  limited  to  a  narrow  (rain  of  simple  ideas  ;  and  that  thnre 
are  not  amused  any  remembnmcca  of  tboae  antagonitUo 
experiences  and  of  those  general  conceptions  framed  oa 
I  them,  which  are  implied  by  scepticism  aud  disbelief. 
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A  mrifictttioD  meets  Q9  whim  m  compftre  thr  dnxn 
eoni|MUiying  qnict  circuUtion  uf  the.  blood,  wilb  tlio  d 
■ooompBDyiDg    excited    circalatioD — either    through    ib> 
tysUim  OS  a  whole  or  throogh  the  brnia  only.      For  ttaim 
''Ooudilioas  impljring  a  higlier  rate  of  laolvculM-  obttngo,  tM 
eooscqueatly  <^  nerrooe  discharge,   than  {i  nsual  dnna. 
'  lleept  the  dreami    boconro    both   more    nrid    aod 
ktioiint.     HftDy  acta  are  pcrforiDwi  in  sncc«ssioa  wilb 
to  some  dceirod  end ;  and  Uie  earlier  members  uf  th» 
^■ories  do  not  trbolly  dimppoar  from  conscioaanuM  as  tk» 
sr  ariee.     At  the  same  time  the  tbiuga  doae,  tin  mwni 
the  difficulties  orercome,  ore  less  inouofpmotia  with 
Fvaking  oxpfricnco ;  because  of  the  greater  ezaarnireiaaM  d 
^tbouglic,  mid  the  couseqneat  aooompaoiment  of  oritji 
U»e  main  current  of  ideas. 

(  259.  Anotber  class  of  &cts  offer  a  kindred   pru 
which  admita  of  n  kindred  solution.    I  refer  to  tbe  pN/cbiol 
b.Tariutiona  that  aocompany  ranations  tut  io    tbo  stale 
lie  oi^nism  as  a  whole  but  in  the  states  of  ite 
irte. 

GiiTPD  a  uptvooj  iTSteu  ia  any  oonstituciooal   ooadi 
that  will  linppen  to  the  rent  if  one  portion  of  it  ut  grou) 
excited  T     Supposing  largo   domaods  to  be  made  cm  Um 
genersl  supply  of  nervous  fluid  by  a  powerful  discbarm  &k 
otae  direction,  what  will  be  the  eflieots  on  diacbarg^  ia  other  ^ 
directions  t    The  questioa  ia  not  by  auy  means  sintpio ;  for  I 
ordinarily  a  nervous  aotion  is  acoompanivd  by  an  iuvi^imtfd 
pabe  and  a  mised  re^iration,  wbenoe  it  mmuIu  that  ttcing 
bettor  supplied  with  malorials,  tbe  nervous  syslon  gimcrmtM 
more  npnroos  Uutd.     Up  to  a  certain  poiut.  thentforo,  the 
bQIux  in  tbo  performance  of  eome  one  kind  of  function,  liM 
bbo  effect  of  increasing  instead  of  diminishing  tbe  gnwnl 
efflux.     This  is  especially  the  case  with   thoaa  nodoa  e( 
nerrons  expenditore  which  bring  with  them  iimuianJ  sow 
citeueiits  of  the  sensations  and  emotions.     Nrrmrlhwlsw 
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thun  is  rooMO  to  Bospwt  tbat  aotae  efiecto  tnch  as  the 
hjpothesw  iroplifra  nro  prodacod. 

When  moacular  eSuri  u  BndcloDly  pusbod  to  oxmm,  My 
by  niniung  &  lon^  wsy  at  full  speed  or  by  climbing  a  i&oua- 
tnin  lill  forcv<l  Ui  desist  hy  irant  of  broatb,  the  power  of 
liiiiiking  is  nppreoijibly  diiniainliod.  Tbougb  it  niinuua 
'  eujr  to  anile  ideas  in  uiuple  oombinsttoiM,  it  becoinch 
difficult  to  nnite  tbem  in  complex  oDmbinations— a  uietjL- 
pbysicnl  qncalioa  dumnnds  a  f^rcabur  aenta]  cSbrt  tbtiu  can 
be  made.  The  emotions  undergo  a  like  onfeeblemcnt — a 
tcmporunr  apatltj'  CDsnea.  That  is  to  mj,  an  exoeuivo  ab- 
Hlractiou  of  ncrroua  fluid  dimuushca  eo  much  tbe  general 
pressure  tbrougkont  tbo  nerrona  systtnu,  ibat  no  di»- 
i  <^iargv»  take  place  along  tlie  less  permeable  channols.  It  is 
true  tbnt  tbc  aeration  of  the  blood  falls  in  anvar,  and  tliat 
diminished  genesis  of  aerroas  fluid  tha«  bccoittee  a  port- 
cauM  of  thfso  effects;  bat  we  shall  find  evidcuce  tbat 
it   is  onljr  a   part-cause.  For   the  alli'gvd  con- 

nexion of  phenomena  is  qnite  clearly  shown  on  paansg 
to  those  nervoos  dboharges  wliich  have  not  incrra&ed 
cxoibvments  of  feelings  as  their  coDcomilaDM.  When 
the  masdes  and  glands  of  the  alimootary  caoal  are  at  work, 
the  heart  and  lungs  have  thviraotioaa  nu^'tl;  and  the  evolu- 
tion of  nervous  energy  is  thereby  faroari>d.  But  their 
activity  brioga  no  aucb  increased  evolution  of  norroaa 
energy  as  dues  tbnt  of  the  locomotiw  organn ;  since  their 
activity  neither  yields  direct  aeusationa,  nor  incidentally 
ootaiht  more  rivid  and  varied  perceptions  and  iduas,  with 
the  feelings  imuediate  and  remote  whit-li  tlioy  imply. 
Consef]«ently,  the  abstrootiou  of  nervous  iluid  by  the 
stomach  when  food  has  been  pnt  into  it,  ia  an  alnoat  nn* 
^^omponuted  deduction  from  tho  gaotnl  npply  of  nervous 
^hoid.  In  youth  tbe  mental  eSeoc  is  notomch  felt;  bat  in 
H  taiddle  life  and  after,  we  sco  that  tho  digetHion  of  a  heavy 
meat  (at  least  in  the  absence  of  social  excitements)  entails 
[Such  ft   diminntion   of  prcasnre  tJiroughout   the    norvoni 
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em,  tbkt  only  tlio  iiimplA  tcai  eobevoBt  rolatlomi  of  uIpm 
I  tormod  ivitli  facility.  Prooessea  of  thoufrbl  which  mplj 
discharges  tliroa(fh  involved  Bots  of  cbknoAl*  thnt  ure  ixH 
T*!ry  pertoonble,  nre  performed  with  difficulty.  Them  t>  ■ 
disinolination  to  mental  work  ns  well  as  to  bo<lily  work  ;  mai 
Dot  ancommonly,  the  orvrflow  no  f»r  ttu\»  that  even  ihv 
Liimplcr  rolatioos  of  idow  bocomin^  Bunt  and  conftucd,  tfaoM  J 
Iprosently  follows  the  nncoDscioasoecs  of  ehwp. 

(  S60.  Uoro  8poci»l  uitiigonitiiu,  akin  to  tLv«e  in 

tuttuTM  and  efleota,  may  be  traced.    A  Tery  strung^  ei 

makes  stith  a  dranght  on  tho  mpply  of  norrotu  fluii)  as  io\ 

Liacnpacitate  tliu  iTilclU'<:t  througbout  much  of  its  higl 

Fspherc.     CoDceplious  ibat  cone  in  the  llnea  of  prod 

and  dtschai^  of  tho  emotion,  may  ho  funnod  with  facitit' 

and  vividacsa  (though  in  some  p«r8on8  ovvn  those  lUl  isli 

[confuaion) ;  but  cooccptions  uncoDoccted  with  the 

^especially  of  hinds  lltnl  an>  abstract  or  inrutvvd,  hecono  Inr] 

'  the  time  impossible.  Tlinre  seoms  some  ranaoa  to 

think   that,   oonrenely,   great    expenditure  of  tnergy   in 

iot«Dso  inlelloctual  action  is  accompanied  by  a  temporary 

[^diminution  of  emotional  aoonbility.     It  may  bo  suspicU'd, 

tliat  long-continued  intellectual  abeorpiion,  of  a   kind 

which  has  Uule  or  no  omottonal  excitement  for  JtJ  aeoon> 

liment,  li-ads  to  a  p«rmaiuint  cnfi-cblcmcnt  of  tho  eno* 

aoDs.     Indeed,  there  is  an  aotagooutui  of  diffcn-nl  liumlttee 

that    appi-ara    to    necossiloto    this — competing    with    on* 

lauotlier  as  they  do  fur  mipplics   of  energy  and  naterials 

Dm  tbe  same  general  stock. 

But  ibe  most  intoresling  and  inslrucUre  sulution  brloov- 

^blg  to  tbis  group,  is  that  afforded  of  tho  abotraiionn  wbirb 

aotions  produce  among  intellocloal  processes.     When  w» 

Bnetnbrr  that  tho  plexuous  co-oporating  in  any  involrod 

''mental  act,  aro  ma<lft  up  ut  rouliitiidinous  ohaiinclB  of  VMrioiu 

degrees  of  permeability,  we  shall  see  that  thn  mental  act 

Ban  ho  properly  performed  only  when  the  discbnrgea  thrQnoh 
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the  co-op(M«tia^  pl{txase8  take  place  oodor  the  normal 
prtunre.  A»  bfiforo  ahotra,  the  lonat  ponxMwblc  plvxusM 
arc  the  first  to  become  fa  net  Jo  nail}'  inactire  as  the  prva^uro 
dimi&Uhea ;  and  htOK  it  is  to  be  obsorrcd  that  fcr  the  sauo 
n.-as<>n,  tbo  leiwt  penoMblo  p«rts  of  cacb  plcxiis  will  ns  the 
pranuro  diininiMhi^  have  tbeir  dischnrj^  appt«cial>ly  «&• 
feebled  before  the  more  permeable  parts.  Hut  right  mental 
udj  list  meats,  impljring  accorate  nervoaa  oo^ordinatiooB, 
depend  ou  (h«  innintvnimco  of  d»o  pn>portiona  among 
the  strengths  of  the  diMbarges ;  and  aaything  that 
altera  these  proportions  interfeK^  with  the  adjiistra«uts. 
NiM:cjuaril;,  theD,  a  strong  emotion  distnrba  the  iobeU 
luctoal  balaace.  Both  deraogemeuta  of  aimt'lo  percep- 
tions and  derange  men  t9  of  oomptcx  jadgmt^nta  abow 
ns  this.  Among  dcraogeiDcnta  of  perceptioost 

I  maj  n-fi^  in  pnuing  to  those  which  great  fear 
produces — the  mtHinLurprot«tioa  of  vLsoal  impreaxieos  being 
in  this  stale  of  mind  rerjr  Qtarked.  But  examplea  tluil  are 
better,  because  the  effeota  are  numericAll/  measurable,  occur 
WDOOg  thoeo  who  play  games  of  skill.  If  wh<^n  about  to 
moke  a  stroke  at  billiards  any  emotion  has  been  nuacd,  hy 
the  prcsonee  of  spectators  or  otherwise,  failure  is  very  apt  to 
result;  and  this  though  the  heart's  action  and  the  lons- 
cular  tone  an  not  appreciably  afrectod.  The  canw  is 
dear.  Sbocvss  presupposes  great  exactness  in  the  ratioe 
among  the  many  combinod  contractions,  and  in  the  odaptn* 
tion  of  tlu.-m  all  to  the  many  oembined  improssiona  j  the 
ratios  among  which  hare  also  to  be  exactly  appreciated. 
But  when  a  great  draught  of  oervous  Duid  to  Uiu  parte  of 
the  nervona  system  occupied  in  an  emotion,  hss  diminished 
the  pnaiituru  under  which  these  sensory  and  motor  discharges 
are  made  through  the  co-operating  plexases,  the  ratios 
among  the  actions  of  their  parts  Are  so  br  changed  that  the 
co-erdinutinn    becomes    imperfect.  I'bat   among 

tlioso  higher  intellectual  actions  we  chug  as  judgments,  a 
like  distorbance  leads  te  a  like  donogenHmt^  is  ebrioiis 
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Tnk«  a  oaw.     To  docidu  which  of  mtomI  rouUts  will 
likdj  foUovr  aome  8t«p>  eay  iu  a  n«gociation,  implioa 
Beatatioiu   of   tlioin   w  catuod  bj   oomploz    motivM  ni 
eircamstaiioos.     TLoso  sorertl  rmultit  riM  in  rnninifiiiwiwi 

*irHii  diOorent  degrees  of  viridiMA)  ftod  pertinuatj- ;  and  to 
believe  Uuit  one  of  tliem  will  occur,  is  to  feet  tiutt  thia  am 
persiata  ia  oousciotisneea  more  dccid(?dlf  tliAa  tlio  nf Im  ■ 
the  greater  peraistcDOO  being  di'U-rininvd  by  some  prapon- 

f'doruioo  of  kiadred  ezperiencea.  Bui  due  proportion  atsaaf 
tlie  tendencies  of  these  sereral  represeotiuious  to  ftriae  and 
coutiuue,  depends  on  the  mainteaaoce  of  tho  Domnl  puiMiin 
of  nervous  fluid.     This  is  interferod  with  both  localljr 

Ljfonerally  by   titrong    omotioiu.      Ia   the   fint    place, 

'fiwticaUr  emotiooa  excited  in  refcreaoe  to  thu  qununa 
al  Unuv,  porlnrb  the  judgment  by  increasing  the  diachw^ 

L.«bng  those  linos  of  n-pn^sontAlion  that  further  their  own 

'  excitement.     In  the  sc^cund  place,  ibeaofHu-ticuJur  omotwas 
or  any  other  emotions,  perturb  the  judgment  by  aflectiag 
lio  gCDoral  supply  of  nervous  Said.     Uoder  the  bi^h  tids 

^wfaioh  extreme  elation  implies,  the  nervona  discharf[<Ks  pus 
easily  along  the  leas  permeable  channels,  and  thu   f<.>ebler 
repreeentations   are   raised    more   unu'ly   to   a   Inrel 
stronger  onea,  bo  that  discrimiuation  becomes  leas  easy 
rbonoe  it  iiappens  that  improbable  rasDlts  of  a  diwrtKl 
are  thought  probable.     While  undrr  a  «tato  of  rtiipin»i»il 
ipirits,  jodgmeat  fiuli  bccnuso  the  proportiooa  aioonff  the 
acrrous  disoluur;geg  ore  interfered  with  in  an  uppoaito  way. 
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^261.  Fully  to  explain  theM  last  dcmngementa  of  judg 
ment,  however,  we  must  take  into  account  one  further 
of  variations  among  the  mental  activities.     In  ontoria^  on 
this  olosa,  I  And  the  opportunity  of  rodaoming  a   promies 
made  in  f  128;    where,  after  propoanding  an   hypotheskS 
rospocting  the  nalnres  of  pleasures  and  pains,  it  was  huit«y{.fl 
that  some  vedfioation  would  bo  fomiahed  at  a  later  atagv  ol^ 
the  argument.    We  saw  reason  t«  think  "  that  while  Plm- 
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■iiii>fl  and  Ihuiu  sro  pvily  coaHtitntvd  of  those  lootl  and 
oonspicoooB  elementa  of  feeling  diroclly  wnouavd  by  special 
Kttmali,  tlwy  are  largely,  if  not  maiDly,  composed  ul  Bi>«on- 
iarf  «)pn>9Bt«  of  focling  HiMuMd  indimctly  by  diffused 
BlimaUtion  of  ibo  qcitous  Hyatvm,"  Horo  w«  luro  to  cod- 
sider  what  farther  rvosoDA  for  tbiaking  tht»  un  now 
DppHront;  and  what  furlhor  aolutioiu  tlioy  introdnce  us  to. 

That  every  ttpecini  pleii-inre  or  pnlD,  periphor*}  or  central, 
does  pntduce  a  diffused  effect  is  clear.  I  do  sol  xaomtk 
Bimply  that  this  ia  a  oorolliiry  from  tho  foregoing  argument : 
I  monn  tlwt  it  is  shown  exiHTimmtiUly.  Beyond  tho  familiar 
(net  tiuit  each  strung  aeusation  or  enioCion  affects  ibo  action 
of  the  heart,  we  havo  the  fact  that  the  ncoompauying  gush 
of  Bftrrvtis  fluid,  eprcodipg  along  nil  tlio  vikw-motor  nertes, 
obangM  tho  st«t«  of  the  arteries  throughout  the  wlmlu  body. 
Mnoh  mora  then  does  it  spread  through  those  moro  directly* 
related  parts  of  the  nervous  sysbom  which  aro  scats  of  con- 
scious actions.  What  rumnins  ber«^  to  inquire,  tbon,  is  how 
lar  tho  diffusion  in  specialized  according  to  the  nature  of  iJia 
focling. 

In  tracing  out  the  genrals  of  vmottuos,  wo  havo  soon  that 
Uio  ploxu-ten  which  co^rdinole  certain  clustered  improa- 
MQD3  received  from  vJtbout,  with  the  oombiued  actioua 
appropriate  to  them,  nro  nrCMsorily  cntangk^d  with 
kindred  ploxuM^  thnt  perform  kiudri>d  co^rdinatioDB. 
To  hare  inferred  that  when  a  particolar  ptexos  is 
pxcited,  it  immedlatoly  excites  tho  nuus  of  kindred 
^lexoaes  with  which  it  is  or^ganizcd— tlio  result  being  that 
tho  feelings  proper  to  this  mass  of  excitod  plexuaea  nra 
arooied,  and  in  their  mnllitndinoits  but  vague  aggn^gate, 
ooDBtiluCe  tho  accompanying  emution.  But  t)u!  pruci'Ks  doM 
not  end  here.  This  mass  of  plexuses  thus  excited  has  bo 
lucbnrge  itself;  and  the  quostioa  now  to  h»  asked  is — what 

ieral  directions  will  it4  diachargo  take,  and  what  will  b« 
the  geoonl  natnre  of  the  produced  feelings?  The  oiiswur 
Is  this.    Any  excited  mass  of  plexuses  will  disckor^  itsetf 
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into  thn  TnftHiwn  of  plexuaoa   wilU   which  it   has   most 
Dommon,  and  these  into  othora  Hiniiltirljr  rclaU.-<J    to   tb«n. 
Now  tho  pluxiuoti  in  wliicli  onu  kind  of  pleosurabls  oisotina 

.  b  seated,  most  have  much  in  commoa  with  tho  plemse*  i 
which  soma  other  kinds  of  ploasunblfl  emotions  ato  Me»ieii 
Booing  tfast  tho  oxt«rnal  ploxiuus  of  pht'nomcna  to  wkioh 
Ihoy  rctar  hare  much  in  common,  and  freqiiuDtly  ocaa 
togothcr.  Tho  smiloit  and  tonea  expressing  •QVwtion  oro 
Kppro&ched  by  those  expressing  approbation.  The  tuUural 
^.longiLogv  of  opprobfttiuu  ui  a  good  do*l  likd  the  nataral  Ub> 
gnage  of  benevolent  feeling.  Hie  nuunvr  uf  uae  whu  acta 
kindly  to  ua  i:i  siuilur  to  the  oiiuuior  which  on  tnnujr  paat 
occasions  has  prccodod  and  acoompaxiied  tho  reoetpt  of 
kiodaesses,  and  arouses  a  dim  oonaoiousness  of  plounna 
thiit  are  followed— jMrhapa  of  agrocAbla  sooioty,  purtuipa  of 

.buautiful   sceneryi  perhaps  of  field  sports,  pet!  '  oU 

these.  Evidently,  thoB,  the  tendency  is  for  any  ■  _  -ur- 
able  emotion  to  diocluu^go  ftwU*  io  partially  exciting  pVik- 
surable  omociona  of  other  Idods;  so  that,  more  or  lc» 
reinoU-ly,  ail  kiiidii  of  plcnsnres  coino  to  be  ideally  prosantod 
in  a  laint  way.  But  since  bntittes  being  (iiint  they  on)  w 
multitudinous  and  bo  variooa  in  quality,  the  rviulling  coo. 
vdoosnosa  is  wholly  indefinite ;  and  can  bu  deacribod  only 
tM  A  sense  of  sattiifactioD  or  of  bappiacaa.  SiiuUiu-ly  with 
pains.  A  particnlor  form  of  bodily  BoOtjring  prudtwud  by 
iatvmAl  denmgemcat,  is  linked  by  near  reeentbhmDe  with 
other  forms  of  bodily  Hufiiiring  ko  produced  ;  M>ma  of  tbtwa 
by  thoir  localities  and  qualities  ore  asaociattd  in  oonscioa»> 
nuss  with  the  paiaii  caused  by  oxtenul  cut^  and  bmisM ;' 
•ome  of  the»e,  again,  nro  connected  in  expvrienco  wiUi  the 
tinpre«sions  received  from  croaturea  about  to  inflict  bodily 
injuries  on  us  ;  and,  of  xuch  imprusaions,  some  have  tnaeli  in 

I  Common  wiih  lliose  rv^ccivt-d  from  men  who,  if  they  do  nut 

Hkreoten  bt-dily  iujunca,  are  likely  to  do  something  thtu  wiU 
be  poaitiroly  or  oogatively  painful  to  na  in  il«  ultimuta 
rosoltfl.     Ueooe  a  speoial  puiu,  or  mther  the  Ubnratnd 
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tcivoas  Raid  which  occumioco  of  it  implioa,  di»charging 
itiioir  along  lines  of  least  rcsutnaco.  portuUy  nvrakous  idoM 
of  associated  paina,  and  through  these  ft  vmguer  coa9otou»* 

rDcas  of  pvna  more  distantly  related,  till  by  its  altimate 
diffiisioD  Uiere  is  gcncratfid  an  obscure  fooling  of  di^oomfort 
or  uoboppinoM.  And  huoco  rosulu  tho  pocatiArity  before 
pointed  out  {}  128)  that  the  total  oonsdousnuM  pro- 
duced by  ft  ptirticulnr  pleasure  (or  pain)  is  much  ntoro  like 
the  (utftl  oouftcjoiuincss  prodacod  by  other  particular  plea- 
I       Boroa  (or  paius)  than  ia  the  initio  fdftling  which  arouxca  it 

UIco  Iho  initial  feelings  which  arouse  thera. 
I  By  joining  with  this  ooncoption  tbo  iafereoces  reached 

above,  it  becom^a  poAsible  to  account  for  a  rcinainiDg 
psychical  variation  of  a  seemingly  mrsterioos  nature.  Hovr 
does  it  happvn  lliat  a  certain  Blote  of  the  circaUtion,  or  of 
tltu  blood,  or  of  both,  causus  in  conscioosness  a  predomi- 
nance of  painful  ideiut  and  a  rugue  fuvling  of  misery  ;  while 
another  state  of  the  circulation,  or  of  the  blood,  or  of  both, 
CAusus  ft  prcdomioanco  of  pleasurable  ideas,  backed  by  a 
gunera]  seiise  of  content  or  even  of  exhiluration — and  tlju, 
too,  ill  presenco  of  the  same  circamstanoes  7  We  Bod  no 
ansvrer  in  any  recognized  likws  of  psychical  actiou;  nor  doos 
any  anstver  so«m  dodociblo  from  catabliAhml  principles  of 
nerve-pliyaiology.  Wo  shall,  however,  6nd  an  ausurer  in 
that  synthesis  of  tbo  two  which  we  urv  bi'i-e  pursuing. 
^K  l*hu  dilfusiun  of  sorvou*  dinoborges  is  ordioarily  atill 
^'widcr  than  I  have  just  described  it  to  be — ^is  indeed,  as  at 
fint  indicated,  universal.  ^Vhon  the  initial  feelings  ore  of 
a  pleasnrablo  kind,  the  diffuston  is  predominanllif  in  the 
direction  of  associated  pleasurable  feelings ;  and  oon* 
vcntcly  when  tbo  initial  foi'lings  are  of  a  painful  kind.  But 
the  difTuaion  is  nurcr  cxchuivuly  in  either  direction,  becatua 
the  initial  foc-liug^  of  either  kind  ftre  not  separable  from 
aooomponying  initial  feelings  which,  if  not  of  the  opposttu 
kind,  are  still  of  a  kind  rvlatod  to  both — namoly,  the  in- 
erant  belinga.     The  sights  and  sooods,  the  senaatiom 
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of  toufih  ftsd  niitscnlftr  toasiou,  wliich  form  tbc  nuMii  of 
defioile  consciouenass  from  tnumGQt  to  mnmonc,  itro  ood 
in  OTpOTUiRoe  with  boUi  ple«»iiro!i  tuxd  pkbui ;  aatl,  aiiVoM 
wbon  oombiaed  la  pAtticuUr  vrnys,  (hoy  Lotnl  to  arouM 
ideos-of  tho  ono  kiDd  u  mudi  na  iduu  of  tlio  other,  Onlt> 
Ukrily,  Uieroforo,  that  background  of  conscioaiiQi^sa  wbuk 
oonstitatoa  our  "  state  of  miad,"  aa  diaUngaUh^xi  from  oar 
passing  sesBOtions,  p»rcuptions,  and  idoaa,  u  a  ul:^uLrat  coiu* 
poaad  in  which  the  aggregate  of  pvrp«taa(ljr-iia9Ceut  plw- 
ROrabli)  feelinga  in  fusod  with  tho  sgp«gaCe  of  pttrpotoaltjF* 
aosceat  painful  feelings.  Etjuaaitiuty  tnajr  be  oompand  ki 
white  tight,  which,  though  coinpOMd  of  numoruua  ool 
ta  coloorlees ;  whilo  ploiMiumblu  and  patofnl  mouda  of 
majr  bo  ootnpared  to  tlie  modiGcutiouH  cf  light  tba(  rocnl 
from  increasing  the  proportions  of  some  rajs  or  doo 
tue  proportions  of  oUiurM.  "  But  how,"  it  will  bo 
"dooa  this  iut4jrpr<;U>t)oa  hulp  us  to  oxpUia  tho  ^oaaia 
mental  dvprcssioa  and  mental  «lattoa  f  FoUowiuj;  out  tlu 
timilo,  may  it  not  be  said  that  aa,  by  iutoiuufyitig  combu*- 
tiim  we  iocnoso  tho  brilliancy  of  thu  light  wiihuut  altering 
ita  quality,  ao,  by  exaUiug  nerroua  action  wo  ought  simply 
to  Locreotte  the  rtridneas  of  oonsciouBucss  witboat  ol  loriug  lU 
qnalityf"  The  reason  for  answering  in  the  negative  is  ihu. 
One  of  tho  laws  of  aaaooiation  is  that  the  stroager  iha 
feoUnga  oonuvotcd  ia  experieaoe  tho  more  easily  do«n 
one  Bobeeqnently  recall  tlM  other}  and  the  phyiiiml  oouater- 
port  of  tilts  law  wo  have  foood  to  be  that  the  obaonal  cakua 
by  any  norrous  duchaiga  is  made  tho  morv  penooable  u 
proportion  as  the  discharge  is  aogmentod.  Now  {nina  in 
general  arc  more  inti-D»«  than  pleasures  in  geuorul.  Xnduedf 
as  was  poiutod  out  when  Uvatitig  vi  tiw  two  (^  123),  timu 
of  tlio  poaitive  order  reaull  frum  the  oxovuus  «r  aotiuoa 
which  in  lowur  degrees  are  pleasurable.  Olhor  thiugs 
bciug  eiqual  then  (that  is  to  say  the  comparison  boiog  mJjt 
bctwoea-plMBiirea  and  pains  bolougiag  U>  tho  naae  olau  and 
that  have  bowi  simiiarly  repeated  in  experieuvu|  ilui  iji^  uf 
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pk  pain  foHows  iu  aoMoodDiit  ioto  oonaoioosneea  more  readily 
[ttuui  tlie  idoA  or  plouarc.  On  the  oUior  tiand,  pteaaures, 
tbongh  leas  iaUttse,  kto  mi>ro  nniiMrrouH,  and  aru  more 
TiiriotMlj>  linked  with  otlier  elemonU  of  mind.  Sotting  oat 
with  tht)  nun  of  ia^lTorcat  foolla^  foriQiog  oar  ordinitry 
perceptive  oonaciontoMs,  wu  nin;  my  that  in  the  "  state  of 
mind  "  which  is  tt«  background,  thera  nra  oiMOont  a  anuill 
Duml>er  of  p&iufnl  feoliTi^s  thru  are  strong,  a  Lirger  numbor 
»f  pleosarablo  fiMlinga  thtt  aru  lu»s  strong,  and  a  much 
Urgor  aumbor  of  foeling?  tliaC  r.?ti  bab  slightly  plomarable: 
their  respectire  ooheaiona  with  thO).^l|^ifldraQt  feeling*  bo- 
comtQg,  for  the  raaaons  given,  tea  wvag  as  tbey  become 
laoro  nameroofl.  This  bojjg  nnderatood,  we  have 

nov  only  to  ask  how  variations  of  p»utauro  thronghoot  tho 
aerrooj  sjatem  will  operate,  to  roaiJi  the  aolation  ve  seek. 
When  this  pressure  is  high,  tho  less  permeable  lines  of  dis- 
charge, answering  to  tho  ffrblup^^aMociattoaa  among  our 
p]easamblo  fooling,  are  tilled  bjs  the  escaping  onrreala ;  nod 
tho  iiggrognte  of  faintly-aronaw  idcns  of  pleasure  grows  in 
extent  im  well  iuf  in  slMngUc  As  the  pressure  augments, 
this  difToscd  oon^cioasuosa  v  plessuro  hours  an  iuoreaaing 
ittio  to  the  difTiised  cooacttnsnusH  of  pain — so  producing  in 
its  ascending  degrees  a  s«w,e  of  satiiifactioii,  of  happiness,  of 
joy  for  which  no  roosou  Ohn  bo  given.  Controri- 

wise,  a  foiling  gonesia  «"  nervous  fluid  being  folkwed  by 
cipniMtinn  of  t^e  efflux  ^fimg  tho  luast  periuoable  lines  of  dis- 
eharga,  and  presontly  X>y  ju  oo«intion  along  liow  next  to 
tbeae  in  thi-ir  small  p»mGabilily,  it  inevitably  happens  that 
as  tho  proeaurK*  goi.«  an  diminishiiig,  tho  aggregate  of  faiully- 
orouscd  ph'Miirabliy  feeling*  bears  a  di^creasing  ratio  to  ibo 
ag^regato  of  fainl/y.aroasi-d  painfal  feelings.  And  when 
(he  prcs.'<iiro  hiti  tuiirn  so  low  lltat  currents  pass  ouly  along 
Tery  prnnt-.iMo  Aim-s,  it  results  that  tho  diifuscd  con- 
Boiounii.i8?,  or  ^'nguo  bockgronnd  to  our  definitv  perocpttona 
and  idea:;,  cpif^-a  tu  be  oomposod  mainly  of  tlio  oggp^ata  of 
(Bintly.-jiriwl  painM  feelings— so  producing  gloom,  aal 
£VU>X%s  f»r,  ttud  despair. 
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9  262.  Id  duuo  &q9  oooaeqaoDCo,  tlie  case  witli  wUdkl 
tbe  loHt  ehftpter  cluacd  introduces  aa  to  Tamtwtii  of  iba\ 
abnormal  claas.  StaUw  of  body  Mtd  miad  Uko  t^ 
doacribod,  pwsing  from  iha  tetnponrjr  iuto  Um  pomuuMOt, 
booomo  nervous  disonM^ ;  pnaenting  *  oa  wiUi  masy 
p8}rclii<^  disturbances  Dco^impanjing  mnti;  pliysioftl  db* 
turbanoes. 

We  need  not  trace  over  Bgj^n  in  Uiew  ca«e«  the  feUtie 
between  decreased  genesis  ofX  ncnrous  flaid  knd  liularo  ' 
moDta)  power ;  fur  the  rolntion  b  mbstutiallj  the  «an« 
tlut  which  ire  have  tntood  in  thAaged  uid  in  Ota  coutitn- 
tioiuilljr  Bluggish— tLere  is  a  like  Hnilure  of  mnDorj,  a  Uluifl 
narrowing    of   the    am    of   ccnuBioaaiteu    M  Hbown    in' 
diminished  excurairenees  of  tfao«nM>  *^  '  ^^  want  of 
nodinew  in  momonU  of  emergency.  ^But  therti  n  otieothi*| 
tntit  of  nervotu  debili^  not  hitherto  Jnointod  oat,  on 
n  fi'W  word*  may  bo  aaid.     I  refer  ft'  tha  aoctmpanymg 
change  of  character,  or  modi£ait)on  of  tlTjc  einntiiiiial  natum. 

Even  small  ebbings  of  the  nerrons  Vlnid,  hardly  to  boj 
callt^d  ahnormni,  produoo  alight  inodificalRT  itu  of  lht<  kind  :| 
■a  is  obKonrablo  in  chililnm.  The  higb^^t  co-imltnating j 
pleatnses  being  in  thew  the  k*^  ^  '  . '  '  "^  '  \ina  bwtrayj 
mere   qnickly  than   adolu  aii;  xot   lb<wij 

ptfuciiseei   and  thejr  habitually  do  thia  wbun  ^ff^^^mfJ 
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mnsing    pi'rvn-Mioiis  in   Uw  cDnrutii   of   iduM   ponLstral 
eaoiigh  to  attract  llio  notice  of  those  arooud.  We 

Sitd  liera  a  further  reriScatioQ  of  the  hypothesis.  Blood 
being  oecdfal  for  the  porformance  of  function,  u>d  ihp 
activity  of  function  being,  other  tilings  cqunl,  proportion*!* 
to  the  supply  of  blood,  it  naturally  happens  that  a  con- 
binUBiioe  of  the  supply  afiur  tfao  demand  for  function  hoa 
ceased,  oiiu»e«  undnn  rondinews  to  resume  functioD.  Wlien, 
kuoag  the  data  of  psychology,  we  dealt  with  retatioufi 
betircea  blood  and  nonrooa  action  and  feeling,  we  saw  tbat 
an  excvM  of  blood  at  the  periphery  of  the  nervous  systi.'!!!, 
aa  k)  an  iuilaiued  jNui.  of  Ilie  itkin,  ia  accompanied  by  ex> 
tronie  senaitivcnL-sa :  the  molecalar  change  then  aei  up  in 
thr  disturbed  end  of  a  nerve,  is  so  great  as  to  send  an 
ondnly  pow<'rAil  dJMcbargo  to  tho  point  wliere  foeliag  is 
aroused.  If  we  transfer  these  condilioait  (nm  periphery 
U  centre,  we  at  oncu  a«e  how  this  attnorninl  genesis  of  ideas 
rcBulu.  A«  nervous  discharges  of  all  kinds  are  diSkuvd 
•od  ro'diffused  until  they  ttlect  the  whole  nerreiui  system, 
we  must  rvgard  vnry  sensalaoa,  every  thought,  every 
emotion,  as  a  propagator  of  distarbanoea,  strong  or  we»k, 
throughout  the  oerebrat  moMM.  The  rt-vorberattonM  riwch* 
fng  plexuHM  in  their  ordinary  states,  draw  from  tkoni  tmi 
Ibeble  retwtions,  and  nccumpiknying  taint  additions  to  the 
,  general  body  of  consciousness.  Bat  when  the  rererbem- 
tions  reach  plexuses  made  unduly  snuitjve  by  tbe  prosonco 
of  much  bluod,  (he  reactions  of  th<>ir  elements  are  unduly 
ttroDg — the  gushee  of  uerroas  fluid  liberated,  escaping 
•long  the  habitual  linva  of  diHclinrgo,  art>uBo  the  oorrvlativo 
■tales  of  conscioasoesfl  not  &intly  but  vividly ;  and  tbese. 
sutuding  out  from  the  background  of  consoiotunesa,  become 
the  prodominanc  thoughts  and  feelings. 

If  these  phyHtual  procossos   are  extended  to  the  whole 
brain,  there  result  multilndinons  vivid  ideas  not  of  one  kind 

Kr  many  kinds.  All  the  cerebral  plvxuses  1>cing 
ed  by  excess  of  blood  ondnly  sensitive,  as  woU  as 
!_ _ 


8oe 


rnvtiiou.  orxnuna. 


pJtiitiatora  of  unduly  strong  diatarbaQcos,  conactoabaui 
cornea  a  torrent  of  intciMo  tbou^hUi  luid  tooling ;  mad  ifl 
infltewl  of  Gongeation  we  hare  inflammation,  onlor  iumI  pn^ 
portion  amon^  the  tlioaghte  nod  fuuUags  are  ipiile 
there  is  dolirinm. 


{  264.  From  tcmporwy  insftnity,  partial  or  gtnaul 
the  kind  caused  hj  partial  or  general  dorBiigemealB  of  i 
calatjon,  oongctitiTa  or  inflammatory,  bhroogb  tbo  ccrabml 
ploxoHs,  wo  poas  to  the  kind  of  pennaneot  iiuMit^  thai 
enaoes  when  sack  dorangomonts  of  circalatioD  beoooa  por- 
mnnent. 

Tf  nntrition  of  a  oerebral  plexus  is  raucli  rauad,  or  nneb 
altered  in  kind,  hy  great  ezoeos  of  blood,  the  thoogfati  and 
feeling*  inittatfid  are  likely  to  be  intoaiiAed  to  a  degne 
tliAt  ronxtitntea  them  iUaaionn — we  get  mooonuoia.  Cair^* 
ing  out  tbo  analogy  abovo  indicntvd,  vto  may  aay  that  aa  a 
tooch  oo  an  iofiamed  anrfaoe  of  skin  aroosea  na  mocb  ftnUi^ 
as  a  ont  would  ordioartly  do ;  so  a  byperfamto  noryoiM 
plexus  uxciccd  by  some  alight  distnrbanoo,  reacts  aa 
violontly  aa  it  ironld  ordinarily  do  only  aAar  a  my 
strung  diaturbani^e :  the  correlatiTe  pajobical  vfioot  bctng 
the  production  of  ideas  tbat  are  ondoly  viTid — so  vivid  >ubi»- 
timro  as  to  be  scarooly,  if  at  all,  distingniglubitt  from  par> 
ocptiona.     Suppooing  this   state   laata,  stnuH^irul  chaagM 

I  occur  in  all  the  tissues  implicated.  Greatly  exalting  for  a  tiiM 
the  rate  of  molocuLar  chasgv,  prodaciog  thtckoning  and 

kdeposits,  and  Ivuviiig  a  degtadatioo  of  stragturo  iaooiuuaMl 
rith  tbo  due  discluirge  of  function,  tlio  hypenBiaia  may, 
aAer  making  the  correlative  psyvbical  stnt«>s  nnduly  vivid, 
end  in  enibcbltug  th«>m — ao  culailing  a  oliaaj{Vd  form  of 
mental  affection. 

If  a  idirvnia  raaovUr  derangement,  or  derangnasnt  rf 
tmtrition  otherwiee  caused,  extends  to  many  or  all  of  |hs 
cerebral  plexgsce,  genenl  insanity  would  »twa  fairly  ■»• 
fenble.     Shonld  it  be  said  that  a  doriatioa  irua  tbu  noma) 
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nte  of  tasKUR-raotamorplH^iis  througkout  the  cerebrum  at 
lu-ge,  eiUipr  by  increase  or  decrease,  wonld  Boom  only  to 
Deoewitate  a  cnrreepoudiog  exnltutiou  or  dvpromion  of  all 
tho  mtnita)  pownn,  and  not  »  doracgement  of  them,  I  reply 
M  before  (^  200)  that  deraagemont  of  them  U  impliod  by 
Boy  distiirbaiK«  of  the  proportir^n  anion^  tho  iDteasities  of 
■tatM  of  coDBciotLsnra,  and  thai  snob  diaturbaoce  u  canMd 
by  anything  that  modifies  tlient  all  indiscriminately.  If  tlu 
strengiJu  of  the  uervons  diaohargeB  aro  so  niited  theb  those 
passing  along  iho  Una  permeable  ohasnela  set  op  molocuUr 
changes,  and  arouse  correUtiTS  feelings,  almost  or  quit«  an 
Strang  aa  the  sensations  aroused  by  peripheral  stimnli,  the 
grsdjitions  that  nornully  uxiitt  nmoag  states  of  conBcioasneas 
in  respect  of  their  degrees  of  viridnew  and  d^freea  of  cohesion, 
areeither  destroyed  or  seriooslyaltered — ^jadgmeot  beingper- 
vcrtod  to  a  proportionate  extent.  And  a  perrersion  of  judg- 
ment will  liki.''WLse  resnlt  if,  firom  ao  opposito  physical  oaase, 
Bome  of  the  states  of  oonscioasoesa  become  too  faint  or 
disappear. 

It  is  needful  to  add  that  thoagh  tliuB  far  chronic  raecolar 
derangement*,  and  derangements  of  local  natrition  entailed 
by  them,  have  been  named  as  canmw  of  insanity,  the  implica* 
tioQ  that  they  aro  the  only  caiwes  is  by  no  means  iatcaded. 
Effoto  matters  may,  if  they  aoonmohite  in  the  blood,  prodnoo 
molecular  dtaturbaacea  in  the  ncrroos  cmtms  through  which 
thoy  arc  continoally  carried ;  and  molecntar  disturbances  bo 
set  up  will  hnve  for  their  concomitants  disorders  of  tho  mi'nUil 
states.  Or  instead  of  a  normal  product  of  decomposition 
that  has  not  been  duly  excreted,  somv  introduced  viruH,  or 
some  morbid  matter  arising  from  constitutional  disease,  may, 
by  thus  acting  as  an  irritant,  perturb  tho  currouts  of 
thoughts  and  ftolinga.  That  an  impure  blood  ia  thus  a  po»- 
tible,  and  iudoed  a  probabloj  cause  of  insanity,  wo  find  goud 
reason  for  believing. 

(  265.  Fw  we  bring  on  ft  ipooias  of  tempDrat?  insanity  by 


Mt}  mTBICAL   STKTUKBIS. 

[>[itting  i;(!rluia  poiiwm  into  the  blood,  SobttatMM  whir^ 
Ukii  opium  (Uid  haabiob,  exalt  the  nite  of  mtiloouW  choi^ 
in  Uw  mmrODs  contm,  m  intJmsUy  tho  fwdttigiB  uid  idnu  it 
to  onnse  illiuiidDa. 

I  need  not  follow  ont  in  dotail  the  purBllfluam  between  lh» 
oETectn  of  incrcMod  prtMorit  of  mtvouk  fluid  pnwlaowl  bji 
(h«<K)  dmgit  and  increaaed  pnamre  obherwiito  prodncML 
Here,  as  before,  th«re  ia  sucb  exaltation  of  ideul  fiwUogs  u 
brtoga  them  near  to  real  fooltngn  in  distinetoeM ;  Koch 
atrangtheoing  of  tbe  rolntiona  among  tbom  aa  miuin  failiof 
netaoriea  to  ariae  with  clearoeoa ;  each  beilitj  in  tho  lonna> 
tion  of  remoto  and  coinplez  connoxioos  of  tbonglita  M 
coiutttLutM  a  tmnaSf^red  imaginktion  [  nod  aocb  widminit 
of  oonsoioosnees  aa  changea  ita  qOiet  flow  into  a  flood. 

Odd  thing  only  will  I  dr»w  attontion  to— tho  v«riflcaLioa 
in«ldi-d  of  n  forogoing  hy{>otho«i)i  roapocling  tba  genaaia  ot 
"  Matva  of  mind."  As  a  oorollaiy  &om  tlw  tawa  of  MMoeta- 
tjou  traualated  into  terms  of  nerroaa  action,  we  oodcIikImI 
that  when  tho  prcttsurv  of  norvoua  flnid  ia  low,  tbe  diflhavd 
diaohai^goa  will  bo  ao  dtalribnted  that  tho  fiuntly  roviinMl 
foolinga  of  pain  will  preponderate ;  that  wbon  th«  norvoot 
preraore  is  np  to  par,  tbo  aggregate  of  feelings  iu'liHtinctl/ 
awakanad,  phiauirablu  and  painful,  will  (brm  a  neutral  oora- 
pound ;  and  tbal  when  iho  pn«^un>  ui  high,  tbe  plMaarabla 
ahnnenta  of  oonsoiousnesa,  rulatively  aa  wuU  aa  poaittrol^r 
inonued  in  their  amount,  will  constitute  a  aanaa  of  h^ipi 
SMS.  Hero  it  in  to  be  obacrrad  that  artificial  bappiuaaa 
produced  by  urtillL-ial  inereeae  of  pr«saare.  The  doltghtful 
teveries  of  the  opium.oat4>r  constitute  tlio  temptation  which 
be  finds  it  so  di(Rciilt  to  rvsist.  And  tiniiWly  with  ladiM 
bump:  "  It  ia  roal  happiness whiob  is  pradaoed  bj  haahiab," 
•af>  H.  Mi>rean. 

§  266.  To  complete  tbo  otitUnn  of  tini  nridtmcv  fttmiibcd 
by  abnoneal  Tnmtiooa,  a  few  words  must  bo  add^yl  on  tba 
•lEeotanf  auowtlietics.  Tbaeo ohaugo tlw nerroaa acttooa 
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sorrespuuilingl^,  cliaoge  the  states  of  mind.  Are  tlu>  changoa 
titoy  work  iuM>rprot*blo  lui  ngeooiag  with  Iho  foregoing 
gononl  (lootrino  f     In  gre«t  ineuNur>>,  I  tliiok,  if  not  wliolljr. 

It  ia  Admitted  w  holding  ^nerally  of  theae  rarions  agents 
— ^oohol,  stluir,  ohloroforin,  nitrous  oxidu,  Sta. — tliat  wltea 
their  knAsatheHo  eflbcta  begin,  tli«  higbeat  oerroos  &ccioafl 
ore  the  first  to  bo  amated ;  ftnd  tbnt  the  artiGciAl  pitmljrus 
iffiplicM499  in  d(»c«iiding  ordor  tht«  I»wnr,  or  limplnr,  or 
bettffr-establisbed  nor^'onti  luitiona.  Incipient  ialoxic&tion 
ahowH  itself  iu  ii  f»ilaro  to  furtii  iavolri^d  knd  nbittmct  rv\»- 
tion  of  id«ftit,  whilu  it  roiaftiaii  possible  to  foriD  atmplur 
reJationa.  In  the  luuestheaift  priiducod  for  aurgictU  piir- 
poees,  we  have  loaa  opfmrtunitf  of  obaorving  tluit  tlio  liko 
happooit;  bnl  Ktvnming  tUat  it  dova  ao,  wo  find  nil  tlie 
caoooaaivo  a/mpUHna  «onfuria»blu  in  tbcir  order  to  tbo 
liyputhoaia.  According  to  H.  Flognrns  and  Dr.  Snow,  m 
ifUor«il  and,  on  the  wliolei  endoraed  by  Dr.  Analte,  tUa 
vtbur-ttwooaU  produces  tho  toaa  of—"  1.  The  local  i»cniu- 
bility  of  vrtrutni-  parts,  and  tlte  control  of  certain  uinsclca 
aitmilt'd  in  thoM-  pArtii.  2.  The  int«ll«ctaal  powera.  3.  The 
power  of  oo-ordiuiiliou  of  tJie  locoiaulivu  organs  gvnuraUjr. 
4.  Tho  power  of  perceiving  aooaory  irapresnioos,  erca  from 
portd  little  rumomd  Irom  the  tpiaol  ceatroa.  5.  The  power 
of  breatltiog.  6.  The  morementa  of  Tegotatiro  life — f.g. ,  of 
the  heart,  inteatinea,  &c."  llore  Iom  of  the  iutellvotual 
powers  IB  placed  after  loan  of  aeusibility  "  of  extreme  porta  "  | 
but  this  discrepaa^  is  doe  to  tho  fact  that  pandyaia  of  the 
higher  iutellectoal  powsra,  DOcva«arily  inoonxpivaons  nnder 
the  oiromnstiuicca,  in  not  specifically  uauied,  even  whore 
ebionrable ;  and  that  only  when  the  porocptiona  bocoiot 
oooTuaed  ore  tho  intellectual  powera  sob  down  aa  lost.  Tlio 
experiments,  both  with  other  oad  chlorofonn,  show  cleurlf 
that  Bomo  inoobumntie  of  thought  ia  the  iint  noticeable  effect. 

Making  this  oorreotioa  of  the  statement,  wo  may  nay  that 
MUMthettcs  Btop  first  tho  dischargoa  along  the  incipieaC 
liaei    of   nerrous    communicutioni    a(Mt    tbo    diM;Uiirgi» 


Hi 
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tloiigllnos  •  Hctlo  iM^ltor  funaiKl;  Mul  m>  oo.  antil  Rtufl^ 
llic^  Htop  thu  (li:>uhiir^H  iU(>ng  the  full^-ealAliliahutl  hoM. 
Liinitiag  oonelres  for  brcrity  to  tbo  tvo  oxtromss,  ws  tat 
tliiit  oil  tlio  one  hand,  iciuobonoM  *mon^  tba  mora  iavulrvtl 
tUoughts  impliea  that  Uioso  Isast  pormMblo  obaaiit>l«  U 
DorvovH  <li(cliarg«  tltnt  bavo  bovo  formotl  by  tho  compan*' 
timly-fow  oxpenoaces  or  (bo  indiridual,  buro  beoomo  impef> 
luonblv  j  wbjlo,  od  tite  othwr  bniid,  wUun  ibo  AiDctioas  uf  Iba 
rboiTal  norroas  nyKtoni  cmmm,  ibe  implimUou  is  tbal  du* 
chargea  uo  luiigi>i-  piiaa  eveu  tbrougb  Uiose  most  p«mu»U» 
obaanela  vbich  kive  bi-un  mlinHiod,  iu  a  roMljr-urgaataaili 
tftna,  from  an  anau«lrj?  Ibnt  mas  book  nut  simply  tbroujfit 
uurabarluHs  iuiIiviJaiiU,  but  tbn>u^'b  aombodeta  speoiB 

Thoaght)foeffi<ct9ofaitiii»tiiuliu4  liiua yield  coafirnBtiMLi 
'livo  bvliuf  llinl  linos  of  aervon*  eommoatoatioD  buoonra  penns- 
nbloin  proportion  na  tlio  dtschArgoa  throngb  tbnmaro  stnog 
and  ftuqiiual,  tl>t<y  prosenb  florae  apparent  ubttaeltw  to  it., 
Qovr  ia  the  prolimioary  stago  of  excitement,  and  eveo  owot 
fxaltntion,  rcconciluble  witb   tbu  argamonl  F    IIow  am  tbi 
(iiflV'r'-ulial  cird't*  of  <]tir<'ronl  luiiiMtht'tica  to  bo  nzplauwd  1 
Bow  Hooa  it  bappon  that  in  Botne  oaaea  sensation  lai 
abiUi  tboro  coiitinaee  some  conaoiousaew  of  tbiugs  anmni]  J ' 
i  Ixilicro  tberu  are  aaswora  to  th««o  ((iiMtioDs;    bat  tbia, 
general  cxpoiiitioa  iruuld  be  too  mnoh  •ncnmbeiwl  by 
clodiug  tliem  iu  it.* 


(aatiMj 


f  287.  I  ItATO  nMOTTod  till  tbo  last  what  needs  to  bn  said 
ji  answer  to  ubjis^ttoiiK  whicb  onticnl  tvadors  bavn  probably 
made,  DOW  to  one  and  now  to  another,  of  tha  umni 
fbn'going  interpretations.  This  I  have  done  wirb  tb«  iatea* 
tion  of  ultimiitvly  poiotitig  ont  tbiit  the  intarpratattons 
moat  be  taken  nut  8i?pnnai<l/  but  together.  Tho  many 
oansee  of  rorintioD  ai  work,  interfere  with  one  anoLbttr  in 
mtiltitiidinuns  ways  and  degrees — eneb  is  influeswsd  by  all 
•nd  nil  by  each. 
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CTIDIENCI  mov  jUI»OKMAL  TAKIATIONB. 

Due  oo-ordiuution  of  any  »et  of  Dernxu  tliitvUurgos,  a&d 
prodofilioB  of  the  appropriate  combioatioii  of  meutal  atAtea 
KOCompcaTiitg  it,  dopcntl^,  primarily,  on  bho  oxisteace  uf 
fiUy'Orgwiixtid  aurrutu  pl«xii»os  ia  fitly-ui^'mttod  molocoUr 
Btatea ;  and  this  pre-auppoaes  that  the  appro idmittcly-iiilaptw] 
stractarM  which  the  indiridtuU  tntieritod,  have  itud  their 
wlaptalioii  oompJotud  by  hts  ovra  a«:tivitje8.  It  dvponds, 
Beoondnrily,  oa  the  geuenl  soi^ly  of  aorvoiu  fluid ;  nad  tha 
pliydoal  prooeasea  aad  acoompaaying  psychical  stales  will 
vmry  acoordiaj;  as  Uto  prwsuro  of  aorroas  fluid  is  high,  or 
iiiiMlitntCu,  or  low,  And  it  dupcnds,  t«rtiiirilr,  oa  the  oxtuat 
(u  which  imrvuuii  fluid  a  bijiog  al  tliu  time  drawa  ulT  by 
other  diacbargfes — to  tlte  riscera,  to  the  muscles,  or  to  othm 
partMof  the  acrvoua sy8t«m.  Alougwitbthosogunoral  di'ttr- 
tuiuing  vuuiM  Uuru  to  bo  lakua  into  aocouut  many  more 
spooial  dtflcnainiug  cauwit — the  stnte  of  Uie  blood  ai  rich  or 
poor.aa  well  or  ill  srated,  ae  freed  or  uot  freed  from  this  or  that 
waste  matter;  tho  stato  of  the  blood  us  coatniniug  morbid 
products  or  foreign  substaaocs ;  the  supply  of  blood  to  the 
pitfictian  ooDocrued,  which  depends  partly  oa  habit,  tm  io- 
votriug  frequoDt  or  iiifnx|aviit  action  of  them,  aod  portly  oa 
Pm  characlvr  uf  tliv  blood  veaaela,  as  coatractilo  or  tKe  re> 
Toratt;  and,  liMtty,  the  state  of  tbuso  plvsusus  as  modified 
by  chronio  deraageraeats  of  nutrition  duo  to  local  inflamma- 
tioD  and  it«  u^iuUb. 

Ki'mcmberiiig  tJutt  all  these  oo^poratiro  omum  have  to 
taken  into  account,  we  shall,  I  think,  see  little  dilScuity 
rsoonciling   the   Tarioos    anomalica    with    the   geoeral 
oiple  set  forth. 


CnATTEH  X, 


RESULTS. 


§  268.  A  not  mttmtii^Urry  falfllmrat  of  the  uttidpktiM 
with  Kliicb  we  set  oat  baa,  I  think,  b«FD  rvnchod.  la  l^ 
Genor&l  Sj-uthosis  monta]  d<ivt'loi»uet)t,  traonl  np  Trom  ito 
br^inuiiigH,  wiut  rt?pr«!(ctiU*U  na  &  correspoadencv  botWMn 
iiiuiT  iiml  ontCT  Kotioii-i,  tlutt  extciids  in  Spoee  aail  in  Time, 
while  it  increases  in  SpecioUly,  in  Generality,  uid  in  Cum* 
ptcxity.  The  Special  Syutheaia  cnrrici]  TurthtT  ihia  iatcrpiv- 
tMlion  of  uontAl  LU^vulupnu'ot,  by  Hhowing  huw  tho  ndrsucini^ 
correapondence,  when  tnuiahit«d  into  the  tnora  bmiUw 
t(>nn8  of  Reflex  Action,  Instbct,  Heniory,  Itiwum,  ProHng, 
nnil  Will,  iA  oompnfaensible  u  »  cvntinuoua  ]iniCM«a  nAta> 
rally  csosed.  And  in  the  PhyticiU  Synthoeis  jan.  concludvd, 
this  oontiuaoas  process  naturally  caastd  hu  hofo  iuturo 
pn-li-d  (w  a  Ruiniihilivo  rtwult  of  phyitioftl  Miioos  tlutt  cua* 
ibnn  to  IcBOWQ  physi«il  principles. 

Kem  hding  Hiipposod  to  hare  the  moleculiir  rtraetoM , 
wid  properties  which,  at  tbo  bugiimiu^  of  thu  work,  «• ' 
found  8Qch  numerous  reMoaa  for  assigmng  to  it]  wo  hnw 
iiiA-m^d  from  Mt4iblii»hcd  laws  of  motion,  that  tko  nolocaUr 
change  wroDght  in  it  by  every  diacliargu  it  conTeyi,  iMWa 
it  in  tt  stato  for  conrcying  a  subsequent  like  dutohugti  with 
toM  nmiittimcv.  This,  being  tJin  unirtDml  Uw  of  DOnwu 
•ebon,  explaiuB  tho  untrnrsal  law  of  intelligence,  la  iha 
f-tn-going  chapters  we  bare  oompuvd  the  wioiu  cHirollanua 
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of  Um  utB  with  tim  variooa  implicatioDS  of  the  otkoe  j  and 
we  bare  founil  tliat,  from  thti  Aiinpli'-it  to  ihu  :n(yst  comploz 
cases,  pbj'stca)  principle  and  psycliical  inatiifi^idHttoD  ■grM. 
Be);nnliii^  m  inpeqwiod,  nch  on  the  prooiditiff,  tbo  atrao* 
tanJ  cfTwtH  prudiicctl  g«m»iition  ftftvr  gtix-rutiun  and 
flpeciea  af^er  api-ctea,  we  liare  foraie>d  a  gvacnl  ouDC4-pt4au 
or  the  ioum«r  in  which  the  most  complex  nervous  syabciiu ' 
hnru  ariun  out  of  tho  simptost.  Simnltaooou&ly,  vn  have 
been  ht'Ipvd  to  nndcntuiid  mora  cloiu-Ijr  iho  niituros  of  tho 
Tations  modra  of  conHcioosaMi— perceptions,  tdeait,  cno- 
tions,  Ac.  And,  by  pursuing;  the  rcaeoDin^f  to  its  reiuoter 
ooAiWqac&ces,  wo  have  found  that  both  normal  and  ahaonnol 
▼arialiouH  of  niviittLl  prooeaMM,  ov«ro  np  to  tlie  chanjEfvs  of 
oiood  ncm>in[)nii5iii)^  bodily  clianges  and  the  ecjttalic  feelings 
aroused  bv  certain  drugs,  are  rendered  comprehensible, 

I'ho  sufficiency  of  this  general  pnuciple  to  account  for  tbs 
lacts,  can  of  coiicm  bo  alU-ged  only  on  th«  iMxnmplion  that 
ohaugM  wrought  in  nerrouji  straciures  by  nerroas  fonotioiu 
are  inhfiritable.  Tacitly  throughout  the  divisioas  preceding 
it,  and  arowedly  throughout  this  Phptiool  SynthcsiH,  it  has 
been  taken  for  grant«d  that  from  generation  to  gi'Ouralioa 
th^ra  desc4Mid  allvratton«  of  stniotun;;  bolh  of  the  kind  callod 
spoDtancmtH,  and  of  llii^  kind  arising  from  functional  actions. 
Throughout  the  earlier  stages  of  nervous  evolution,  a  hMuliog 
nnd  perhaps  most  active  cause,  has  bt^i^n  the  iwr>-ival  ofindivi* 
duals  in  which  indirect  influeitces  have  produced  favourable 
vnriationa  of  nervous  atructare.  Bat  throughout  its  later 
BtAgcs,  the  mo»t  active  ewuo  ha«  boos  the  direct  production 
functional  changes  of  correKponding  ohaugra  uf  nervoiu 
uctnre,  and  the  tnnsmisHion  of  those  to  posterity.  Coo. 
gidcriDg  bow  involved  aro  ih»  nervoiu  ^aWms  of  siipi-rior 
ercalun.f,  thc-n  apply  hero  with  Mpootot  foroo  tbe  reasoat 
before  giren  {PrineipU»  of  Vustogi/  {  166)  for  conchiding 
that  uatural  selection  is  an  iuadecjuate  cauM)  of  evolution 
whi-ru  many  co-operative  parts  have  to  bo  sinmluutrounly 
d :  ami  that  in  such  casea  the  inheritance  of  fnoo- 
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tionflllr.produced  modiScatioiLS  bocooMNt  the  hmdiuif  agvoey 
— anrvival  of  tho  fittest  aonriDg  M  ui  aid- 
But  tbue  proocmOM  of  direct  utd  indireot  rquilibrntiua 
bein;  postulated  as  acting  on  all  orgaaianu  tbrougboot  all 
timo,  wo  see  that  joimugf  «-itL  tliem  tlw  infnTed  oAwt  of 
•TCty  oorvoua  discharge  apoo  every  chaaael  pMsM  tbmagti, 
'  ve  get  an  adequate  explaoatioa  of  oerrona  Vfolutioa,  aad 
the  ooncomitaDt  orolntion  of  liiud. 

^  269.  "  Tbofl,  Uieii,  we  are  brought  face  to  fooo  with  au-^ 
mtHtitkable  matemlisin,"  will  uxulaiin  many  »  n»W>[ 
"  Thofl,  tliim,  it  is  pOHitively  WMrrled  that  Mind  i»  a  growth, 
and  that  it  growa  after  the  same  geoenil  method  aa  duM 
thu  iDeanoat  fungus  or  the  tnOBt  di>gmded  ntinu,  Tboa, 
thon,  wt:  mu:at  infer  thnt  tlu  profouidoat  intuttu'tu  of  Uui 
discoverer  oud  the  auhlimedt  inspuatious  of  tho  povt— tW 
moat  abatratit  oouceptiona  of  the  niatheiuatician  n«  wull  u 
the  noblcat  emotions  of  eelf-aacrificiug  eympathj — aro  bulfl 
proportiea  of  nrrtain  matters  arrui|^  in  particular  waj'a."    ™ 

KotwitlMtnnding  tho  cxplanatioiue  that  haro  boea  from 
time  to  time  given,  such  will,  I  duubt  not,  bo  a  fre((ni.'ut^ 
apostrophe.     So  tavonrite  s  mode  of  meetiug  lliu  inft<n-i 
druwn,  lb  Kuro  to  b«  again  vuipiofod  ;  (liougli,  ns  shown 
reailf ,  il  tolls  only  ngaioHt  a  doctriuo  that  hiu  Uhvu  r\'|toi! 
alrd.     The  general  rvlstioD  between  mental  uuvnifvstftlioE 
and  miibeniU  Ntructuroa  traced  out  iu  the  forvgoin^f  cfaapbm,! 
haa  implications  identica]  with,  and  no  wider  tlum,  iLuaa 
which  Cuniliar  esperieuL-es  thrust  upon  tia.    That  drowaiiMaa 
impedea  thinking,  that  wine  exoit«a  or  atnpeftca  MDortUiig 
to  Amount  and   circumstauceB,   tliat  great  lues  of  blood 
pinducea    temporary    unoonsdousDOBB,  and    that   the   as- 
OOOMJonsnesa  of   death   rvaulla  if    breathing   be   *u>ppi.tl 
&ir  a  few   minntoB ;    are  facta  admitted     by  every  ouA,  be 
his  thfory   of  .things   what    it    muv.     lliat    yoa    oaoaot 
gi-t  out  of  the  uudiivuU;[K.-d  child,  tlioughu   and  fevItRifa 
liliu  tltuae   yon  gvi  oat  of  thu  derelopvd  man  t  tJiat  the 


d 


USCLTf. 


Uf 


i 


n 


!diot,  with  bnin  permaneatljr  twroctod  in  its  growtlt> 
nnuiiu  peniiBiiontly  incapablo  of  &a/  but  tlw  siaipluic 
jneaCal  ototiouA ;  aru  propositionB  aut  denied  by  llie  most  ui> 
temperate  revilor  of  ph/«k>k>gi<»l  fnyubohgy.  But  omi  wKu 
noogoizoe  eadi  facta  and  propositioiLa,  in  jvM  m  maob 
duurguablo  witb  niatcri«liEm  ue  one  who  puts  to^^thvr  fuels 
and  pruposiciona  lika  Uioiio  wbicb  coosticute  tho  foregoing 
expoititkiD,  Whuerer  giauu  ibut  from  tho  rudiiuuotary 
ooiucioasaees  implted  by  tlie  vucaul  aUuti  of  Uw  iuiaat,  up 
to  tlic  qtUL-kly-appreboBsire,  far-Beeing,  und  ntriutuly- 
feoling  GODaciuasnoss  of  tho  adult,  the  traoBilioD  ia  ikrough 
alow  at«ps  of  uumtat  progruas  tb»t  aocompaDy  slow  su-ps  of 
bodily  progrose,  ucitly  a6Berta  Uie  sam«  reUtiou  of  Mtttd 
•ltd  Miitlvr  wliich  im  aiworUtd  by  one  who  traces  out  tbe  evo- 
lutiiiu  uf  l)i»  tittrvoQM  ayst^^iD  luid  tbu  ocoompanyiDg  erola- 
tioa  of  itit«lligCDCO,  from  llio  luwvcl  to  tlte  h^heet  fonos  of 
life. 

But,  u  said  licre  and  before,  the  auppoM-d  itnplicattao  ia 
Dot  tho  true  implication.  Let  ue  onoe  more  point  one  wbM 
tbv  true  implicatioii  is.  By  way  of  pr^paratioo,  liowi^rcr, 
wo  will  fint  obitvnrv  how  Uio  aburu  apostrophe  might  ba 

t  by  thoae  to  whom  it  would  bo  GUy  addraiiKHl. 


{  270.  "  Your  reproaches  seem  to  me  strangely  iuooniuA- 
l«nt  with  your  avowvd  bohvfs  and  seatimvntSi"  might  say  the 
materialist  to  hia  opponent.  "  Vou  pruft-Hn  the  profouiidijal 
reverence  for  tlio  Creatire  Power,  from  which  you  hold  tho 
Dniveme  to  have  procooded.  Yet  of  tfae  visible  and  tangible 
part  of  the  Unirerse,  yon  speak  in  a  way  that  would  bo  ap- 
propriate were  its  ungiu  diabolical ;  and  you  taunt  ue  be- 
cnUM  I  rorogoize  in  that  which  you  treat  with  so  mudi 
•com,  poweni  no  less  marrelh^as  than  those  maniftMt«d  in 
.kbe  human  mind. 

"  Yoa  see  this  piece  of  steel — cold,  mottonleea,  and,  m 

you  snppoM-,  iiiHi-nailive  to  all  tltat  goca  on  around.     An 

rtisan  umw  -i  portioc  of  it  fur  making  the  balancv-whml  of 
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■  vat«h.  Inimediatelf  il  proves  itacir  iDtxlifbbltr  by  obnugii 
uf  t<:tnp(-rntHru  which  oar  dull  seoaeft  fjul  to  •pprveute. 
Though  by  no  dirvob  motuiaroi  ciui  no  dvtoci  Mt  altomliDB 
in  the  length  of  iUi  be»t;  yci,  indiivcU;-,  by  fiodin^  thai  it 
loses  one  beat  id  a  hnndred  thoiuaiid,  we  gei  proof  that  ui 
mpcrrvptiblo  incrowa  to  the  molccuUr  aRitalioit  propagalil 
to  il  by  surroundiDg  things,  hwt  aagiiii-iiii*d  iu  diameter  ami 
oxiMkudcd  all  iu  pnru  in  the  Bame  rutio.  Xnku  auothnr  bit 
of  this  Bnmo  apparently  inert  aubatance  j  shapo  it  appmpfi> 
ately ;  bring  it  noder  tbe  iofioenoe  of  an  adjacent  magtM^L ; 
and  throughout  ita  mass  there  i«  vnwghtf  in  Boine  iocon* 
pnOx-nsible  way,  an  ioviaible  ohango  which  cnabU-ti  il  to  d(^— 
what  f  '  To  poiot  north  aad  south,'  you  any.  Yon ;  bat  to 
do  fnr  more  tlian  thta.  Ita  portnrbaltoiui  will  now  ahow  M 
all  initlruct«d  oye,  tho  rise  and  progreaa  of  a  cycbjov  ia 
thu  Sun. 

"  And  what  is  Uio  consLitattoo  of  titis  seeaiiogly-siopW 
nuilttn-,  whiofa  thus  tails  of  tbings  noar  and  romota  that  ro- 
niuin  olberwiae  onknown  F  In  the  minatcal  viaiblo  fra^mmt 
of  it  (hero  arc  millions  of  unite  BOTvrally  oscillAtiDjfwiih  nn- 
imaglnabhi  cpood ;  and  physicwta  show  us  thai  the  ampli- 
tudiM  of  tluiir  OMoilUtiona  -my  from  moment  to  mosuml, 
•ooording  aa  the  t«niprratitro6  of  surrounding  objtwta  rary. 
Kay,  much  more  thim  this  is  now  infurabla.  Each  unit  ia 
not  siinplo  but  compound — not  a  single  thing  but  a  syiilam 
of  thingx.  Spectrum -iknalysis  hiui  mado  it  manifust  thai 
every  molecule  of  this  so'Called  elementary  subetonco  is  a 
cluster  of  minor  mokcolea  differing  in  Uicir  weights  and 
rhythmn.  Suob  being  the  oompU'xily  of  motion  wo  bhdy 
thought  simple,  judge  what  ia  the  oomplmity  of  mallan 
we  know  as  componnda.  Iu  each  mclectile  of  an  ozido  or 
ao  acid,  tho  chemist  sc«B  ono  of  tbusu  sysb-ms  uniUid  with 
one,  two,  tbrve,  or  mora  systems  of  anothor  kind  thai 
mn  similarly  iDTolTOd.  Ascending  to  orden  uf  onm> 
pounds  euoeesaivety  more  betorogoacous,  he  finds  him- 
self oblig«H]    to    rvcogniaa    moleoolar  comploxitiMi    unnp* 
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prwnitkblo  in  tliougfai ;  oatil,  od  n!«cbiii^  organic  mattor, 
be  ooau»  to  moleoalcs  e<aclt  of  which  (taking  imo  account 
tbe  oonipoait«  nature  of  iu  so-coUixl  eU-DK^nts)  coqUids 
litomlly  more  nlomii  thou  llui  riaible  heaTSua  contaitui  stars 
— Atouia  combined,  system  wiebia  Byat«m,  in  each  wayi  tbitt 
Mob  ntom,  wicli  eystom,  each  compound  sj-stom,  each 
donbty-oompoaad  system,  bu  it«  motioa  in  rotation  to  tho 
mt,  and  is  capablo  of  pertnrbing  tbo  rest  And  of  b«ing  per- 
ytorbed  by  ibem. 

"Tbifl  nctirity  and  (his  sonsitJnruros,  whtcb  thu  inwsttgator 
lam-lH  at  th«  mon?  (ht?  diaper  hix  dboorertes  reaoh,  ia  poa> 
'eeased  in  common  by  ponderable  natter  and  by  the  sctjm- 
ingly-trnpondfrablo  matter  pervading  ^mko.   Thai  the  olhor^ 
M  extrotnc  in  (cniiity  tba(  we  can  waniety  represent  it  to 
cmraelres  as  having  materiaJity,  is  nererthelem  composed  of 
■nita  which  more  in  oonlbrniity  to  mechanical  Uws,  is  now  a 
common-place  of  scicnni.     Uypotbeticalfy  ciidowin)^  these 
^nnita  with  mointmtn,  and  asMuming  that  ia  each  tLDdnlatioB 
nr  couraus  are  detenained  by  composition  of  foroM,  matliv- 
ticians  long  ago  found  thtmselveB  able  not  only  to  intcr- 
'pret  known  properties  of  the  light  coiutitatcd  by  othornd 
nndulatiuns,  but  to  nsecrt  that  it  had  unobaorrod  proper* 
tioH  ;  which  were  thereupon  proved  by  observation  to  exist. 
I'or  greater  community   than  tliia  haa  been  disclosed  be- 
tween the  ponderable  and  tbo  impondunibloi  cbo  aclivitiek 
bI'  cilhrr  nro  uncvnfiingly  nitxlilicd  by  thn  nclivitioa  of  tho 
■nth«r.     Each  complex  molecule  of  matter  osciUaling  as  a 
whole— nay,  each  apparat«   member    of  it    indrpcndcntly 
KK'illatin^,  CBUMM  rrsponsivu  movompnta  to  adjacent  nthttval 
iioKm.-u1<-s,  and  these  in  remoter  unra  witliout  limit;   while, 
imversoly,    each     ethereal    ware    reaching    a    oompositu 
molecule,  changes  mora  or  lr«a  its  rhythmical  motions,  an 
well  as  tbc  rhythmical  motions  of  iu  component  clnuterB  and 
tboae  of  their  separate  membera. 

"  Nor  do  (ho  rovoUtions  end  bcro.     The  diaoowr}-  that 
»r,  aecmingly  so  simple,  is  in  ita  nltimate  atnioture  ao 
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UQ&ziagl;  involved;  Uio  duiooTorjr  that,  wlulv  it  sppean  lo 
be  uiort,  it  is  IImj  scat  of  noUvitiM  immeiiM  in  quaulitjr  oad 
coiapUciiLion ;  and  tlie  diacoreiy  tfa&t  lU  molecolua,  pulati> 
ing  with  olmoat  infinite  rigidity,  propngatu  theur  polaca  iato 
Uiu  all-surrounding  otbor  wliida  oarriaa  tli«m  ibroagb  ii^ 
ouu«;ivable  dist&noea  in  inliuiteeimal  times ;  wrre  lo  intro* 
ducu  us  to  Uiv  yni  more  marvellous  diacovurjr  tlut  motocohM 
of  each  kind  are  specially  aUecled  by  moleonlas  of  tbe  bwom 
kind  BXiatJng  ia  tlio  farthest  rcf^'iona  of  spacv.  UaJU  iit 
vodiiim  oa  which  nuuligbt  iolU,  hunt  in  unison  wilh  Uuur 
kindred  units  more  than  ninety  tnilliona  of  miles  off,  by 
which  the  yellow  rays  of  tfao  Sun  aro  produced.  Kay,  erua 
this  ia  a  totally  inaii(.><(uaU<  illuatratioa  of  the  sympathy  dis- 
played by  the  matter  composing  the  visible  Universe.  Tbs 
clroKnU  of  our  Earth  aro  tltus  coniwoted  by  bonds  of  lE 
di'pvudval  iiotivily,  wiUi  ihu  ulenUPOUi  of  stars  so  rei 
that  the  diameter  of  tho  Earth's  orbit  Maroely  wmn  aa  a 
unit  of  measure  to  express  their  distances. 

"  'I'liia,  then,  is  the  form  of  being  yon  speak  of  M  cot>- 
tcmptuoaoly.  And,  because  I  ascribo  to  this  form  of  being 
-powen  which,  though  not  more  wonderful  than  tbeae,  atv 
mora  involved,  you  scowl  at  mo.  If,  instead  of  aayiog  that 
1  degmde  idiud  to  a  level  wilh  Malter,  yea  wete  to  say  that 
1  elevate  Matter  to  a  levd  with  Mind,  you  would  express  tlw 
flut  Boro  aouly." 


(  271.  Such  we  may  imagiae  to  bo  the  reply  of  a  : 
rialist  of  the  cruder  sort,  who  failed  to  present  his 
under  it«  right  aspect.  lyeios  now  listen  to  one  of  the  aama 
general  school,  whom  we  may  suppose  lo  underst&nd  boUar 
Uw  meanings  of  thne  tratba  which  scienoo  haa  revealed. 

'"Xho  name  you  give  me  is  intended  to  imply  that  X 
identify  Mind  with  Miitu-r.  1  do  no  siwh  tiling.  I  idwitiiy 
Mind  with  Motion  ;  and  Motion  ia  invonouivable  by  u  aa  ia 
any  aeuse  materiaL  Observe  iLis  weighL  Mow  it  is  axt> 
tionloes  j  now  I  relax  my  grasp  and  it  begiua  to  move  to 
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wuiIji  tli«  Earth.  Wlutt  baa  unddonly  entered  into  it  T 
Thoagh  nppareDtlf  nnchuigecl  in  all  its  properties,  Hob,  or 
3tay  olber  maas,  n^eds  but  to  hsve  a  qnnDtily  of  nwtioa  tm- 
preued  on  it  by  impact  or  otherviw;,  and  it  tbeleafter 
goes  on  clian^ng  its  pliice  in  eipiice  at  the  ssme  felocity ;  M 
long  &>  it  meets  with  no  ollior  mattor  and  baa  no  olber 
tnolion  impreMfd  on  it.  Wb*t  is  this  «our<:o  of  sctirity  7 
How  does  it  dwell  in  the  weight  J  and  in  what  manner 
duvs  it  dtose  iho  weight  to  tako  ovcry  instant  n  ol-v  place  1 
On  the  0D«  baud,  wo  ntnnot  assort  thnt  Motion  czLhIji  w  k 
eomething  separate  frotu  Matter;  since  asserting  this  impUes 
that  we  GMi  think  of  it  as  baring  indepeDdoDtattribates.  On 
the  other  hand,  wo  cannot  assure  tlint  MoUon  has  no  separate 
«xistcawo;  since,  if  it  has  tut,  how  cud  we  think  of  it  as 
tronsfbrred  from  one  body  to  another  F  Moreover,  the  ap< 
pearaoce  and  disappearance  of  Motion  raise  the  questions — 
Whoro  was  it  pre>-ioasly  ?  and  whore  ie  it  now  ?  When  this 
weight  falls,  wo  havo  ootonlytoask-^Whcnwhu  its  motion 
come  t  but  when  it  strikes  the  paTement  we  bare  to  ask — To 
what  pUco  bus  its  motion  gone  F  Part  of  it  was  passed  on 
to  tbo  particles  deranged  by  the  blow ;  part  of  it,  transformed 
I'inlo  souDd-wnvra,  has  been  dispersed  through  the  enrround- 
iug  air ;  nod,  ev'i>n  while  I  speak,  part  of  it  has  already 
traroIlL'd  miUioas  of  miles  away  tn  the  shajM)  of  etherool  ud- 
dnUtioDs.  This  Motion,  then — now  diffused  and  impercep* 
tible^  now  nuddi-nty  individiialixcd  and  producing  visible 
changes,  now  re>diffuaMl  in  various  form:!  and  part  of  it  io- 
stiintly  transferred  to  immeaaorable  distances — is  of  a  nstare 
whoUyinscruUblo;  and  if  I  ideulify  Mind  with  it,  I  identify 
Jfind  with  something  no  less  mystt-rions  than  itself." 

"  Yon  think  of  me  as  seeing  no  cswutial  diffcrcnco  biv 
tween  Kliud  and  tbo  material  propertiea  of  brain.  Aa  well 
tsight  I  think  of  yon  as  seoing  no  esseDliol  dilTonmoo 
botwwB  moaio  and  the  material  pro])erties  of  the  piaao 
from  wbioh  it  in  evoked.  Bocsoso  you  osst^'rt  that  mosio 
IB  prodnced  from  the   piano,  do  yoo  tboroforo  assert  any 


S23 


PUTBICAL  STWraHIH. 


kbsbtp  in  DKture  belveeo  a  piaso-Btrbg  and  bbo 
pulsM  it  geoeratM  wbeo  stntckF  Or  do  ygn  Uu)rur<vi« 
utwtrt  ui  idcntit/  Iwtwcaa  eucb  pDlma  and  th»  rola> 
tioiu  amon^  iliem  which  conutitute  cadenoea  nod  bar 
tuoiiios  J  No  mora  tboa  do  I,  ia  nsscrtiug  ibe  dvpcud. 
oaov  of  &[iiid  on  uurvoua  Btructurv,  assert  any  kinship  ia 
SMure  Ix^twecQ  the  matter  of  a  norre-ccU  and  tl>o  actioui 
(Jiat  arise  from  it,  ur  betn-ooa  tlieso  acttuna  and  Uumb 
tidalioaa  nino&g  Ihuin  whiob  constitato  thongbt.  Do  yun 
object  to  tike  parallel  beoaiua  the  piano  reouiaii  ailuni  tiU 
touubed,  while  tbo  brain  acts  wibhotit  external  bulpf  I 
n>pl,vtl»Lijioitb*roaM)tlM>  power isdurirod  from  witbout,  aad 
that  Iho  «floct  of  the  atmctare  is  Bimply  that  of  UiuiafiinDiag 
it.  As  tlie  motion  given  to  an  autoouttc  monionl  itulm- 
tnont  pa8MW  through  iia  spucialiaod  atructuri?  and  oomoi  oul 
in  tlM  form  of  parlicalar  oombinaliuiui  of  nirial  pubaa, 
•tmulluiFOUM  and  Huccesttivo ;  so  th«  motioB  luckud  up  ia  « 
uatt'a  food,  added  to  tbut  dinxrtlj-  rvccivod  through  bia  aenscs, 
t>  tranaformod  whilv  pauiog  tbrongh  hiu  afirroua  ayatftn  into 
thoao  oombioatioiia  of  Qerroos  actions  wbiofa,  ou  tbinr  snb* 
jcotivo  fuoos,  are  thoughts  itnd  fooUagH. 

"  But  thia  luuklogf  ia  fiir  too  rudu  bo  coar«y  a  troo  «»• 
ct'ptton.  Not  with  wafibic  Motion,  oroo  though  it  bo  that 
uf  the  iurisible  air,  han  Mind  any  direct  kiiuhip  j  but 
only  with  innvnsiblu  Mutiuu,  of  kinda  inoonoeirably  non 
Bubtle  and  inuneasurably  more  npid.  Not  to  wnnbtu«d 
un'liilitlions  of  pondorablu  Bobstoooe,  however  rare,  ia  Uiod 
to  bu  luMiiuiliitud  i  but  only  to  combincil  andulatiunji  of 
tba  aJI-pnrvndiag  irapoadorobio  Mubetaaoa  which  we  kaoar 
of  only  by  lufercncti  from  their  cSw:t4.  Tho  aotiritiiM  u(  thia 
itnpoiidiTable  eubataucc,  though  bir  aiiiipler,  aud  in  lluu 
reapect  fiir  lower,  than  the  aotiritiua  we  ouU  Miod, 
aro  at  tho  annM  tioin  far  bight' r  than  thoMo  wu  i-all 
Uioil  ID  respect  of  their  intouiiy,  their  wtucity,  tboir 
BUbtluty,  lYhat  boa  beea  gained  in  adaptability  boa 
bean  loat  in  vivacityi    Though  Mind  brinira  into  adjoataunl 
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the  apparatus  b;   whicti  certoia  olheroa]  unduUUoiw  -cdmi- 
nfttio?  from  the  Son  arebronglit  to  n  fociw,  yet  Mind  cnuaot, 

^tik»  lh<'»v  ooncoQtnted  nndalations,  disaifinto  Uiv  diamond 
pUocd  in  thftl  focus.     Though  Mind  te  capabto  of  dttrisbg 

'aa  electric   telegraph,    yet    it    Kimunn    whollr  iuae&Kibls 

to  thorn  Blight  molocular  agitations  ou  the  othvr  eidu  of  tlto 

Eortli  wltivh  tnundbrnt  theBMolTwi  into  Mosibte  inotioBs  oa 

■ih  sidi*.     Anil  now  th«t  tho  mtw  of  our  idi-aa  and  volitinna 

uvo  l)(>eu  lucosured,  we  leoro  that  though  tbou^t  is  quick, 

light  ts  many  millions  of  times  quicker. 

"  Your  conception,  0  SpiritnalUt,  is  far  too  groflt  for  imi. 
I  kuow  not  vrhnt  may  be  the  extent  to  which  you  liara 
relinod  thin  or««d  which  you  inherit  from  Bboriginal  men. 
Disembodied  Bpirit  was  conccirBd  by  your  remote  uin-Ktora 
(as  it  is  still  oonccirL-d  by  Tarions  existing  samges)  as  mAtvrial 

I'  enough  to  take  part  in  battle,  and  even  (o  bs  killed 
bvcr  again.  Becoming  U^ks  concreto  and  dfiinito  as  kuow- 
Kdge  incrvikscd,  tJio  iile&  of  a  gbost  continued,  till  quit« 
nudem  days,  bo  l>o  thnt  of  s  being  which  could  chuso  olnnn- 
ing  noises  and  utter  words.  Even  your  quite<reoe»b 
ancestors,  transparent  as  they  supposed  the  substance  of  a 
ghost  to  bo,  ncrertbclcas  nipposed  it  risible.  Possibly  yon 
have  atiU  further  purified  their  bolief.  But  wbetbor  yon 
confess  it  or  not,  yon  cannot  think  of  djM-mbodied  spirit 
without  thinking  of  it  m  oeenpyiug  a  se^mrnto  place  in 
•paoo — OS  having  position,  and  limits,  and  such  mata> 
riality  as  is  iuiplifd  by  limits.  Thi«  idea,  not  commended  to 
me  by  its  genealogy,  quite  unsatisfactory  in  its  nature,  and 
wholly  nnsupport^M)  by  oridonce,  I  cannot  accept.  Mind, 
I  identify  with  that  which  is  not  relatively  immaterial 
.  but  abcylutoly  immaterial.  It  has  not  even  the  inconceivably 
^bilued  materiality  of  the  ether  which  fills  what  yon  call 
^Cnpty  spare ;  but  it  is  assimilable  to  the  odivities  mom- 
rested  by  thia  ether,  as  wtdl  u  by  all  •onsiblo  forms  of 
b«ing.  Everywhttro  in  nnceasing  influx  and  efflux,  it  is 
ibat  whicb  is  for  ever  dissolving  snd  ro>formiag  sensible  ez> 
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intt-nccB  of  all  orders— ortfsaic  aad  inorgaaic.  t'cmiag 
•like  tlip  spncv  whtdt  is  occupied  and  the  space  wliiuh  a<«ou 
I  OS  unoccupied,  it  gtres  to  th«  pundurnble  3ab»jtati«<  Qltiog 
be  one  its  powera  of  action  and  rvaotion,  and  to  Uic 
tpondoreblo  subetanco  filling  tke  other  itJi  powvn  uf 
oonTeying  actions  and  mtcttonii  from  ooo  bod;  to  auoLlivr.  So 
tlmt  wlicn  tborv  hitpiwiut  Bomo  vast  catastrophe  like  that  of 
wliieU  the  atar  Dear  «  Corona  vaa  lately  tbo  wat,  it  ia  aC  ooce 
the  Bgeot  by  which  the  tmiiMfonnatioa  i^  wronglil  ami  the 
agent  by  which  ia  oouvoyed,  with  uluoKt  inJinite  apeod 
thrungh  the  ITniTurw),  iho  nMolling  tremor  fell  ua  tho  uir- 
fiu.-e«  of  it«  uounlliiM  worlds." 


I 


§  272.  Coroparativol;  coosiatent  aa  is  thia  auawer,  wid 
svrrin^  tbongrh  it  duuei  to  tbrow  buck  with  addt^d  foroe  the 
n-p>viu:he«  of  Ui«  spirit ualiiit,  it  U  not  the  aiigwtTr  tn  be  here 
givon.  In  tho  eluding  paragraplta  of  Ftrtl  Prutciyic*,  add 
ugnin  in  tho  earlier  parts  of  the  present  work,  tho  pooition 
bikcii  was,  thwt  llu)  truth  ia  not  oxprcaaiblo  vithvr  liy  MnUh 
riiLlixm  or  by  Spirt LualtsiD,  howeror  modified  and  howovrr 
ri'Qned.  Ijet  me  Dovr,  for  tho  U«t  time,  sot  forth  tlio  ulti- 
mate implications  of  the  arguini^Dt  running  through  ctui 
TolmsiO,  as  well  as  through  preceding  rolumra. 

Carried  to  whatever  oxt<^'nt,  tho  inqnirioa  of  the  paycbo- 
logist  do  not  rurml  tho  nittraate  oaturo  of  Mtnd ;  any  tnnn 
than  do  tho  inquiries  of  the  chemist  reveal  the  oltimatd 
nature  of  Matter,  or  those  of  the  physicist  the  oltimaU 
naluro  uf  Motion.  Though  tlie  cheinint  is  gravitating 
towards  the  belief  that  there  ia  a  primitive  atom,  out  uf 
which  by  varionsly-amuigcd  unions  are  formod  tlwi  m>- 
oalled  eleinents,  tw  out  of  these  by  variously-ivrraagvd 
naioDS  ftre  fortDOd  oxides,  acids,  and  satta,  and  the  mtUti- 
tndinoua  more  complex  subslonccs ;  yot  ho  knows  no  mar* 
than  he  did  at  first  about  this  hypothetical  primitivn  ntao. 
And  similarly,  tliough  we  have  eeen  reason  for  thiuking 
that  tJtereis  aprimitive  onit  ofoooBoioanMBB,  thataanwttiuiis 
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of  hU  orders  ore  formed  of  aaoh  nnita  combined  in  rarious 
rdstions,  tlutt  by  the  oompoanding  of  iIiesd  HunaiitionH 
■od  Uitiir  rariotu  rulutioua  lira  produced  penroptioDS  and 
idoM,  and  ao  on  op  to  tlie  bigheat  Ibooghta  and  emotions  j 
yet  tbia  nnit  of  conscioasnasaromunaiascratsblo.  Sappoae 
it  to  bare  bocomo  qnito  vbiar  tbut  m  shook  ia  ootuoioiianeu 
uid  %  molocnbu*  motion,  oro  tba  subjective  and  objective 
focea  of  the  same  thing ;  we  continue  utterly  incapable  of 
onitiog  the  two,  so  as  to  concoivD  that  reality  of  which  the/ 
are  tlie  oppo«>iUi  faces.  Lee  \a  oonaider  how  eitbor  fnoo 
ia  frnmod  in  our  tfaougbta. 

The  conception  of  a  rhythmically-tnoving  mass  of  eeosiblo 
nutter,  ts  a  eynthosis  of  ccrtnin  atnUm  of  consctonsoess  tbat 
stand  roIiitMl  in  n  ciTtoin  sucoesiiion.  The  conwtptioo  of  a 
rhythmically- moving  molecule,  is  one  in  which  these  states 
and  their  relalioua  have  been  reduced  to  the  extmmest 
limits  of  dimension  reprcsentablu  to  Uio  mind,  and  are  then 
annin«<t  to  be  further  reduced  far  beyond  the  limits  of  ru> 
pnsonlation.  So  that  thin  rhyibmicnlly-moving  molucaU), 
which  ia  our  unit  of  compoaition  of  external  .phenouionn,  ia 
mental  in  a  three-fold  sense — oar  experiences  of  a  rhjthmi* 
colly-moving  mnNs,  whenco  the  conception  of  it  is  dorired, 
are  states  of  mind,  having  objective  oounterpitrtit  that  are  un- 
known; the  derived  ronci'ption  of  a  rhythm icnlly-moTrng 
molecule,  is  formed  of  Btutttit  of  mind  that  have  no  directly- 
I  presented  objective  ooanlerparta  at  all ;  and  when  we  try  to 
^_tlitnk  (if  tlie  rhythmically-moving  nwlecnle  aa  we  snppuwt  it 
^Bn  exist,  we  do  so  by  imagining  that  we  have  re-representad 
^Bhese  representative  states,  on  an  infinitely- red iicixi  scale. 
^^Bo  that  the  unit  out  of  which  we  build  our  iuturpretatioo  of 

h material  pheiiomima,  ia  triply  ideal, 
I  On  the  other  hand,  whac  nro  we  to  think  of  this  idcul 
Bait,  considen.'d  as  a  portion  of  Mindf  It  arises,  aa  we 
have  seen,  by  s^'utheniii  of  nuuiy  fot'linga,  md  nnd  ideal, 
and  of  the  many  chaugcs  among  them.  What  an-  fix'tings  i 
^'ha(  is  changed  t     And  wba',  changes  it  f     If  to  avoid 
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obn'ons  impliwiioiia  of  a  niaterijility,  wo  cdU  mA 
etomviit  of  tbU  idoal  nait,  a  state  of  cotuciotMnan, 
W8  onty  i^tt  into  othur  BiraiJnr  inifilitinlioDa.  Tba  coa* 
oepttoa  uf  ft  state  of  oouiiuiouiuiuM  iupUca  tba  oun- 
o«pttoa  of  an  existence  which  baa  the  itebl.  Wliim 
on  dccorcpoiing  curtain  of  oar  fi^lin]^  we  find  thwa 
forued  of  miuute  Hliut:k.-i,  suixieodiag  uu«  atiotlier  witii 
(lifTorent  rapidities  and  ia  different  oombiauttDns ;  utd 
when  we  eoncladtt  that  nil  our  feoliDgB  are  prubnbly  furuuMl 
of  flitch  nnits  of  eotucioanuDiM  mrioualf  coinbiiwd,  we  nm 
flliU  obliged  to  coooeiro  thU  unit  of  ooiuciuuinuu  m  * 
chuigie  wrought  by  some  force  m  aometltiog.  No  Mask  uf 
tmngitiation  vnnbloB  as  to  think  of  a  elivck,  howerer  minutOi 
exce[it  iM  nudergooti  by  no  entity.  Wu  uru  i.>oiiiprUiMl, 
therefore,  to  postulate  a  aubstenee  of  MJad  thnt  ift 
affected,  before  we  can  think  of  it§  affectiona.  But  w« 
con  form  no  notion  of  a  substance  of  Miod  at>ti»lui«l/ 
diraebed  of  attnbatos  counotird  by  the  word  sut»lMioft( 
and  all  such  altributea  are  abstniL^ted  from  our  pxpurMtooai 
of  m&toriat  phenomena.  £]i|>i>]  from  the  conception  ol 
Mind  every  one  of  thooe  attributin  by  which  we  diatinguUh 
■a  external  something  frum  an  cxti^ninl  nothing,  aad  tlw 
eonoeptioa  of  Mind  becomes  nolhing.  If  to  wcape  this 
difficolty  we  ropndiate  the  expression  "  atato  of  oo»> 
wiotwnMs,"  and  call  each  nndecompiMftblo  fooling  "  »  win- 
RciooHe*!,"  we  mendy  got  out  of  ooe  difficully  into  uiulhrr, 
A  conBciouaness,  if  not  the  state  of  a  thing  ia  itiwtf  a  thing. 
And  as  many  different  oonsciousnoascw  as  then)  ara,  so  maaj 
differrnl  things  there  are.  How  shall  wu  think  of 
many  independent  things,  having  their  dtffumtial 
tcr^,  when  we  have  cxi^ndtid  all  t'ona-ptioas  durimd 
external  phramsniaf  Wo  can  think  nf  cutitiDs  tbnl  411 
Avm  one  anothw  and  from  nonentity,  only  by  bringing 
iulu  oor  thoughts  the  remorobninOM  of  votjtieA  whtfJi  w« 
dintiiiguisbod  as  objective  and  inatariah  Again,  how  are 
we    to    oonoeive    these  coiwoioatomas  as    eltlxv  bvlag 
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olttng^d  ono  into  wiotluir  or  as  beiog  replaced  one  hy 
aaotber  T  We  ouinot  do  this  wilhnat  coacciTin^  of  mum  ; 
ncd  wo  know  aolbing  of  cause  avro  as  inanifeiited  ia 
eiistencM  wo  olnM  u  maUiriitl — oither  our  otni  bodies  or 
sniTDnDding  ttiiiiga. 

800  tbea  onr  prodicanMrnt.  We  cut  tJtink  of  Uatter  only 
ia  toms  of  Uind.  We  ciui  think  of  Miad  ontf  in  terms  of 
Hatter.  When  we  have  pualied  our  ezplomtioiu  of  Uw 
first  to  tbo  utbermoHt  limit,  we  are  re&TTed  to  the  second 
for  a  liaal  anawor ;  and  wlton  we  kars  got  the  final  answer 
of  the  second  we  are  rcfinrred  back  to  the  fintt  for  an  intcr- 
pretatioQ  of  it.  Wo  find  Ihe  Talne  of  »  in  terms  of  y  ; 
then  we  find  the  ralae  of  y  in  terms  of  z;  and  bo  on  we 
amy  contioaa  for  erer  without  coming  ooorer  to  a  aolatioo. 
The  antithesis  of  subject  and  object,  never  to  bo  tran*> 
cended  while  conscionsnesa  lasts,  renders  impossible  all 
knowledge  of  that  Ultimate  Rcalitj  in  which  subject  and 
object  are  united, 

§  278.  And  thi«  brings  ns  to  the  tmo  conclusion  implied 
tbioughout  the  foregoing  pages — the  coocluKiuu  that  it  is 
one  and  the  same  Ultimate  Healitv  which  is  maiiifcflted  to 
OS  subji'ctiTely  and  objectively.  For  while  the  natnre  of 
that  which  is  niaiiif<>Atc4  under  either  form  pr»rc«  to  bo 
inscrutable,  the  order  of  its  manifestations  throngboub  aU 
montal  phenomena  proros  to  be  the  same  as  the  order  of  ilA 
maoifesutions  throughout  all  material  phenomtoia. 

The  Law  of  Evolution  holds  of  the  inner  world  aa  it  doM 
of  the  outer  world.  On  tracing  up  from  its  low  and  vagno 
beginnings  tlto  intelligence  which  becomes  so  marveltotu 
in  the  highest  beings,  we  find  that  under  whatever  aspect 
contoDi  plated,  it  presents  a  progressive  trausformatioo  of 
like  luiUtre  with  the  prograasiTo  ti^nsfurmatioti  we  irace  in 
the  Universe  as  a  whole,  no  loss  than  in  each  of  its  parta. 
If  wc  study  the  dereloptneot  of  the  norvons  system,  we  see  it 
advancing  in  integration,  in  complexity,  is  definiteneu.     Tf 
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m  laru  to  itM  rbnctkou, ««  find  tliOM  siiniliirlr  ftliowaa 
iaorM.st»giDter-dcpnicU!nDe,anBugnM!nbii>i'>u  in  uumbor  knd 
heterogeneity,  and  a  greater  preotsion.  If  ire  exAmiuo  tlM 
rolMionfl  of  thoae  fonctions  to  tJie  actions  gmag  oa  in  tk» 
world  Around,  vc  tMu  timt  tbo  oorrcHpODdeuoo  bctwom 
Ihein  progresses  in  range  and  amount,  bcconeti  continually 
niore  complex  and  more  special,  and  advaooes  tkioagli 
difTorcntiationB  and  intvgrutioDs  like  those  erer]rwlie«e 
going  on.  And  when  wa  obscrro  iha  oorrclativo  states  of 
oonsdousaeas,  ire  diacoror  that  these,  too,  beginning  as 
■imple>  nguo,  and  inooberent,  become  increasiagly-aone- 
nms  in  their  kinds,  are  united  into  aggregates  which  an 
larger,  more  multitudinous,  and  more  mnltiform,  and  omi- 
tvslly  aasnnfl  those  finished  shapes  we  see  in  acieatifio 
geDenJisations,  where  defiuituly-qunQtitatire  elotneiits  are 
co-ordinated  in  dofinil«lj-quaQtitatire  rolationa. 

Such  are  Ube  rosulta  of  a  Byntbests  which  we  shall  pifr 
aently  find  verified  by  analysis.  These  are  the  oonolBsioos 
to  which  Objective  Psychology  has  brought  us ;  and  those 
are  the  ooncloHioiiB  to  which  we  shall  find  oarwtlTea  lad 
that  Subjeottre  Psychology  to  which  we  now  pass. 
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ON  THB  A01IOS3  OF  AK^CSTRETICS  AKD  SABCOTIOl 


I'utLK  omittinK  tbcn  tnm  Ibe  t«xt,  1  cannot  nfrain  tron  bera 
Bppeii<&ig  MrUiiD  condoskna  re9|>ectlnK  Um  actiow  o(  AninUMiics 
kiul  NnrcoUcN  to  irhfeb  I  bare  been  led  wlule  «eeking  t»  explaMtioo 
ot  the  uaoinaliM  referred  to. 

It  bi  cammQal}'  eup|M<ie)l  Uuit  tbeae  >g«ati  hare  >peciel  niiUiow 
to  MTTvDS  IUKU«.  ratlicr  ibas  to  otlwr  tiMues ;  nnil,  beoiaMi  of  Ibe 
difvmt  effects  titej  wirk,  U  it  eron  »fmmt<i  th*t  fOitte  of  iImii 
btr*  clectire  elBilHiiM  fur  the  maltor  r«in{ioxiiiK  vertuin  nurToaii 
cetttrw  nriber  ihui  for  Uut  uompwiPK  utlicm.  I'lii*  lui  Bopposi* 
ttoo,  ninde  withoal  Olber  wnrraal  than  timl  it  rtnitcrs  crrtain  oif  tbe 
taiM  iutclligible,  miul  be  carried  madi  (urtber  to  acCouut  for  aU  Ibe 
(acts.  A»  Uie  Mme  anauthelLc  does  doI  act  in  tbe  aamc  tray  ou  all 
persona,  but  ber«  alTecta  one  ctotre  more  and  here  awMher,  U  nnat 
be  aseumed  Uiat  tbe  cbenlcol  coBpodtione  of  Uieee  oeoUw  are  In 
■acfa  ca«6  Interchanged — nay,  aa  one  dnrnken  wm  becouMC  inoroae 
vhfle  auoUter  becomeaaSeclioaat«,  it  tnast  b«  aitppomd  that  dilFerait 
parts  of  tbe  cerebral  httnwplicraa  hare  ill  su'li  cmhw  inteK'hanged 
Ihair  cbctaical  cooiporiiioM.  Nor  i*  ctmi  iliiii  ibe  extrvno  of  tbe 
ilUfficuHj.  For  Hiii>,-e  in  tbu  Mine  iadiridnal.  iImi  mime  qnanlitjr  of 
She  aame  aaiB«ih«tic  will  jirodiice  quite  diffcniiit  tHoitii  in  different 
•tales  of  Ibe  cifculuiua ;  Um  hj-pollieeia  roqulrna  w  to  nappoH  ibat 
tlieee  coatraata  of  cbemkal  oooipoaltlou  anon^  the  nerr ou  ceniro* 
Interchange  froin  bonr  to  hoar. 

U  JBstMid  of  a  frrutaitoot  asMunptioQ  that  learta  monj  of  tbe  effecta 
■naccomii^d  for,  we  make  an  aiMUiiptioit  that  u  not  gratuitoua  and 
midM«  the  favU,  (general  and  iq>ecial.  intelllgibte,  there  caunot  be  a 
doii)>t  irhk-h  of  tM  two  b  prefenblo.  ScttiofC  out,  tboi.  witli  tb» 
geocntliiaiioo  thai  tlieae  rarioui  MilMianceo  that  etleot  tlio  iirrronn 
ajrstttn— ibe  regeto^alkalira,  ll»o  aloofaoli  and  ethert,  nitrou*  oxiiiOt 
aainuiDia,  araeuk^  iJie  uiMml  arida,  &c.— ^rc  nubuaacee  tJiut  pro- 
dace  changes  la  albBmbioBi  mattera,  let  as  cowwler  bow  their 
mpectlre  effects  «IU  he  modified  by  tlie  variuos  oonditiciu  nadir 
^  which  thejr  bc<.  Agenta  baring  poKerfal  afflaitica  for  compooenta  of 
^Hlha  tJsroea  ami  fluiile,  gircn  m  amull  qtmntitiM  to  aroid  deetrnctMii 
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d(  iht  memhnoK*,  can  aesnwljr  ratcb  ibo  nerrow  ijalns  In 

binpil  HiiiicA ;  Mid  nuj  be  expected  to  work  thsir  rr'iHxtlrn  effvru^ 

through  ibe  tnnraiBeDUlities  of  tiw  cooipowMl*  ihey  bara  fa 

[Tlw  moet  cooppicngna  eRocts    will    b«  wrought   b/  Ukim 

[wWh.  whil«  tlicy  coa  produce  loolecohr  cbaoffes  in  allKtnuBOiri' 

[vutMUncvs  bnro  not  «ach  powerfal  kSnities  for  tben,  or  lor  thmr 

eletnealfi.  tu  to  bo  urwtcd  on  thoir  wn  to  the  wrrona  ajittvm.  TIm 

ftiiw»thctici>  and  nitrootics  tiutj  (airly  iiti  rtgRrdod  w   fubBllinjr  lU) 

reqairenH-nL     Su  luuidi  beii^  prcuLieil,  tot  lu  auk  wlwt  will  b«  lb*  i* 

riaaoces  at  micb  atib»Ua(.-es  cairied  iDdhcriiDiiuiicIv  tlkroagh  th*  bod; 

■nd  ■ctinr  bdUcrinilnaloI;  on  tho  tlisuet.     If  n  blood 'Corpoade,  or 

k  bUe-celt  or  a  particle  ot  mucoiu  meoibraue,  i<  uBectwi  bj  atbn 

or  by  oplon,  and  changed  bwiiMffeally  or  otberwtw,  the  inJM 

BwlMobtr  dUurbaac*  worki  little  cr  no  effect  on  ibe  b«<ly  u  Um 

lb  llie abMoea  of  a  channel  thron^h  wkkh  tbe  diMortMOco  can  bt 

rmodnclod.     Bat    it   tli«  ether   or  oirlma    aflecu    a     nxileeul* 

I  of  a  nerro-oorpmtclc^  tba  Nne  of  iaonoficallj-cbuiglnff  tooliviitq 

y  eonnected  with  tbe  nnm-eoriHiticle:,  eoitf eja  tba  dwlmMum  lo  unto 

Ctemote  place;  whence,  tij  dlffinlon  and  re-diftihion.  It  h  nanW 

IhroOKl)  ^^  MTVooe  rjUciu  ta  a  whole,    llmt  ii  to  *af, 

[  loi  luppoeo  tbe  aMsMhellc  or  narrntie  to  hato  men  •JBalt 

'  the  proleia-aobtitaaGe  of  uerre-oorpOMilo  or  nerrr*Kbn,  than  h 

other  fortna  of  protein^nlMtaBce  k  comga  in  oontnrt  wltb ; 

efleet  Is  conprebenaiUe  as  rMulting  frmt  the  stmi-ttunal  nUtfai 

nerve-eorpascle  and  Mrre-flbn. 

Otrrying  with  us  this  coooeptton,  and  not  aMimbtt  thai  th«J 

iaoMUbelM:  or  narootic  hae  any  elective alKDity  for  the  matior  at  i 

I  Mrv»40q)ii*cle  rather  than   for  that  of  aootlwr,  or  for 

I  oorpiBck  rallMr  llua  for  nerro-libre,  let  us  oonrider  what  fanbrt 

I  dit«naeea  In  ita  ai-tion*  wjB  \m  tmUiiled  by  farther  dUfrremn^  in  tht 

conditions  of  tlie  parta.     Vi'«  bum  exjwruMinta)  proof  tliat  an  a|rM 

whiirh  njTfttU  Ibe  function  of  nerve^  wrroa  at  tbe  uooMmt  of  In 

artlun  to  excite  nerve.    If  nerve  I*  eitt  m  two,  or  conatrirled  by  t 

limtnre,  or  Beared,  or  tonched  by  a  powerfal  acid,  It  la,  bi  th«  i 

of  being  incoiMvitated,  made  to  convey  a  strong  dlmAnrgab    W< 

havB  reason  lo  esiiect,  Iben,  that  wbunvw  tgwl  m  boU  on 

.  niibetaoee  as  to  diuMo  It,  win.  In  worlclnir  *^  hnpllod 

[chnnge.  eanse  n  nuileonlar  dlMurbaace  eonstftniinic  eicUommt. 

fanwKtaud  folly,  bowBTwr,  why  etiniulaibu  itri'L-nle*  uiuvoala, 

toMt  obMr\'e  tlie  dilftfent  rolationa  of  nerre-ccnixuaclen aadnar 

fihns  to  the  blood. 

As  pointed  out  wliaa  Irvalini;  of  iIm  nervotu  eystem,  Ita ' 
tisMia  tft  far  mora  raMnlor  ilian  Hs  ftbrooB  tiaeae  i  and 
wbllo  tlw  matlar  of  orrvo-VMidM  la  >o  arranged  aa  to  off*  tbe  ImM 
poeoibia  ebsuole  to  ibe  recoplion  of  Inid  Irom  tba  ndJnMOl 
napUlutoi^  tbe  mntter  of  norre-flbres  'a  diirldod  by  n  mcdollnr} 
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I  fbeatlu  Ueiioes  when  1107  Kgonl  ctpsblB  of  ao  chsngfais  tbe  mole- 
cqlar  >UM  of  u«rve-awU4r  u  to  ■rmt  its  fwietioa,  is  4»fr{ed  into 
lbs  blood,  it  fir«t  B«t)i  on  tbe  iienre-caq>iuclM.  Bad)  duuige  prodaced 
in  on«  of  those  (be  it  tbo  cleeofii)>miitt<Ki  of  k  molccnte  or,  %t  \s  mora 

t  probable,  tbe  isomeric  transtorinatiuu  of  a  nvotvcDlo)  impliM  a  disen- 
fagaiHBat  of  molociilBr  in&tioo,  that  id  iinincitiatelr  propiitraiMl  along 
tb»  oOdDMtttd  iMm-&br«8,  an<l  «xcitcii  tlie  |>am  Lo  whiitli  tbnj  ran. 
£ror]F  oerrfrcorpwcie  being  thus  iiui<:klf  acted  upoo,  ajid  emlitiaK 
nwoeaaive  diachargea  aa  tbo  succ>?8Mf  o  molecular  traualormations  an 
vroa^t  la  U,  ibare  rwnJUi  a  gcncrni  ejultatJon  ot  8Ut« ;  «i  riioini 
phjaicailr  in  tbe  krigorated  pulse  and  ooatractioos  of  tlio  nuselei^ 

,  tad  as  Bbdini  p^cUcullj  in  tbe  nub  of  nriil  idesa  axd  iotaaillhHi 
fceUogm  Bnt  vh«l  ia  taking  place  with  the  n»t  of  the  Barnu 
tjvUm  t  While  Home  molMaka  of  oIcoImI  or  ether  or  cUoroform, 
H  the  oaae  ma/  be,  have  thna  qDtoUjr  paatml  (n»i  tbe  cloacly- 
adjacni  cafHHariea  Into  tbe  ahnost  naked  mattw  of  tba  Mn-*> 
oorpaaolee,  other  each  moleeolee  are  elsewhere  00  thair  waj  ibroagb 
tbe  outer  coals  of  ibe  nerre-tubet  and  tbe  medollar;  abealhs  wlthia 
th«M ;  tmi  tbaj  preaontl;  reach  the  buidlM  ot  fibrilla  torminfc  the 
•JtlB-cylindeni  It  ma;  be  couelnded  that  tbo  Isooufio  ciMaget 
the;  imiiiediatol;  begio  to  prodace  in  Iboae,  at  ,0ret  add  to  tbe 
grtmal  exciunucnt.  ThoDgb  each  motecnle  cbangod  is  thereafter 
incapacitated  fur  takiog  part  in  tbe  trasffw  o(  m  nerre-wavu  ;  yet 
in  the  act  of  being  cba^ed,  it  bocoioes  ilaelf  (Iw  initiator  of  a 
nerva-irani.  Be  tux  an  it  majr,  bowcrer,  we  maH  iufur  that  as  tbe 
aMBstbetio  Inradia  a  nerT»-8bre  more  and  mora,  a  grvater  anil 
greater  Dtimber  of  Ha  molecules  an  rMtdered  imable  to  traiuler  a 
wave  of  tbe  peculiar  bomeric  change  wUcb  constituKa  u  oerrous 
(UKbargei  and,  erentiiall;,  tbe  Bbre  becooim  injwrineablo. 

ObsefTe,  now,  tbe  earcnd  inplicatiotu.  We  Itare  first  an  eiplaaa- 
Uon  of  Ibe  fact  that,  otber  things  being  aqnal,  tbo  longer  narTo- 
fibras  becoiM  inpermenbl*  eoonar  tbaa  tlie  tborlur.  Assuming,  aa 
we  Bisj  Wuij  do,  tliat  all  tbe  nerrcs  canro}ring  leBMUoai  ot  touch 
tt  0  etiuoll;  pcmMiabK  >t  will  natiiraUj  hnppcsi  that  at  tbo  expira 
tion  of  a  gittfi  intcrral,  tbe  probabtlil;  (iiat  a  nvrre-ISbn  has  owl 
at  some  part  of  its  counw  iiirad«d  b;  the  axmstbelie,  will  be  grenlcr 
If  the  fibn  b  loog  than  If  It  Is  sbort.     Heoce  tbe  fact  tlutt  aaie»- 

'  Ibesia  oooors  flrat  In  tbe  hinder  cxtremttles ;  and  that  pans  of  tbe 
tRirfaco  nearer  to  tbe  nerroos  centree  loee  their  aeBsibilitj  later.* 

We  an  enabled  afeo  to  aceonat  for  thoee  dirersltlM  ot  reealla 
prodoeed  bjr  dU[er«iii.  doeea  end  b;  tbe  same  doee  nnder  dilIor«nt 
eooditioni.  Reaching  easily  the  veslcalar  eleoeau  of  tbe  Dervour 
■ysWn,  and  with  mora  difflcalt;  ibe  Sbrona  ehmtata,  1 


*  It  li  tni*  tlwt,  acMliltnK  l«  Or.  AmiU,  diap  and  rate  «|Mtinntal  Bfoa, 
Mtl)  lute  aniMttoa  la  lbs  sMiislo  I  bai  hex  Uw  nsnirsl  snailhHls  ilmi  [nihe 
OitaasM  oaasMl  by  soMtut  enpicuioa,  *Us  Uw  sfttflcisl  siiMibieii 
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qnurtllj  of  om  of  tbsM  Hohstanns  iiMrorfiirQtt  into  the  blood,  wfll 
liavft  ft  atttntilallii);  effect  little  if  it  kll  qualtRi^d  bj  Um  uaMMl* 
cSecL  ObrUKuly,  too,  the  cooflict  b«tw«en  tlicNt  oppiwila  kctioM 
— the  OM  t«iiiliiis  to  incrMM  the  miibsU  of  uervuiLi  Bahl  and  tlu 
other  tendiog  to  block  op  the  nuuiiMla  for  iu  dbcbami — will, 
ollicf  ihmfs»  eqaal,  end  in  predoraiuuK*  of  the  one  or  toe  othei 
■coordii^  to  tlie  stnte  of  thia  circulation,  gmenl  or  lomL  If  Um 
blood  b  rajitdly  propelled,  bo  aa  to  bfing  to  ihe  ncrroie  rmtrtw  bd 
■bandant  aappij  not  on!/  of  tlio  exciliiig  agent  btt  of  Uie  Dutortab 
whiA  fUrtiier  watite  and  rep^r,  the  increuod  amount  ul  mttcmi 
laid  gtoerated,  tmj  more  than  coai|i«i*at«  (or  decmae  la  tba 
facility  of  its  trusfer  along  tfao  narrot ;  and  thl«  may  mptOmOf  it 
«ipected  to  happcQ  where,  in  additiun  to  in  sciiTO  grntrral  dfcal^ 
laaa,  Ibe  circolaUiHi  through  tlie  brain  >jt  a  whole,  or  tlirough  mnm 
of  its  plniHes,  it  moch  exdted.  On  the  other  linn^  u  the  "■- 
tbellc,  once  diffoMxl  through  the  sjsteni,  wtlt  iorade  the  norrw^tbiM 
In  niDcli  Ibu  sane  way  whether  the  blood  toovea  th>m\j  vr  quldclf, 
there  will,  nhea  It  ntores  sbwly,  reaolt  an  laipedia:ieM  to  m-tn* 
diecbarge  viihoot  any  avgnenied  prf»>8ute  of  nenoos  ftui<l.  and 
heoco  the  Mdaiire  inflimice  will  prodaiuiiiat«.  The  cwtitnuit*  W- 
twwm  different  personti,  and  diflermt  Blal««  of  the  etmui  ptraoa,  a* 
•ffc«ted  bj-  tbcM  i^nts,  ihus  become  ]ui»mfpble. 

"  Itut  bow  are  we  lo  eitplain  the  unlike  elfeeu  prodneed  on  the 
nerroatt  »jft«ai  hj  unlike  ageou  t  Sbunld  nut  all  annathatia  and 
Bumtice  hare  Iho  wune  effecuT'  1  refljr  hi  the  ftrat  phio«,  thai 
Bucfa  u  these  rartoai  agent*,  swallowi-d  or  Inhaled  or  toiactad, 
differ  in  ihuir  minor  reeultN,  thejr  do  ngrte  in  tiuer  tnajor  ratoJia,  m 
being  excitants  or  aedativM  nvcording  to  riimniWiiniwi.  a»d  ■■ 
habiluall/  prodaeing  exaluthm  of  fanctiOB  brforo  depraaeloa  of 
fonctlon,  when  the  uom  b  ituSicinit  to  produoe  deproatfoa.  la  the 
aeooad  place,  1  npif  that  vtliiU;  tlicm  are  doDbtleM  many  nof* 
•pedal  oaoses  o(  dtffeKocea  in  tbuir  nctiau,  tlwra  b  one  oonapioa- 
mm  genoral  caaae — their  greater  or  Xtan  moleiritUr  mobility,  and  roa* 
wqaeat  gT«al«r  or  leea  dtffaaibility  ihrouRli  the  Uaoaa.  Kram  thi« 
arfiea  tba  generic  ooalroat  batwcm  iIm  aciiooa  of  ■aaatJiMiai  and 
Mrootka.  Ai  ooniparod  whh  Uie  vegc(»«IkaHes  tx^  tte 
aloobob,  ether*,  ke^  are  eabnaacee  of  aweb  lower  laolacnlar  cam- 
pleJtliy,  wliiob  allow  bj  ihtir  rvadinen  to  aaturae  the  gaatona  lem 
how  niQcb  nior«  dISiuible  thejr  are.  Bearing  in  inind  Ihn  reaeanihea 
of  Pruf.  (irnliara,  we  raajr  fairly  inter  tut  iBol«<ula«  u(  nltna* 
oiide,  or  elbnr,  or  ubkrolonn,  |nfc«  ihroogh  iIn  w«lt*  of  iho  liload- 
reiseb  and  the  proteetire  ooat«i  of  tba  Mrro-flbrr*,  macfa  mnn 
ruiidl/  than  do  molecnlee  of  raorjfhb,  or  of  that  eoaipomntl  to 
which  hashish  owes  lu  power.  And  if  so,  It  naoi  aatunUl.  ItNppm 
that  while  the  atiniulant  effects  of  the  aaaisUMllca  witl'li.  ?wy 
quicJclj'  Hbewo  and  eooD  followed   b/  the   paraljrihHt  ■dbctx,  the 
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Mlmqluil  eSttHs  «t  tbe  mrcotKS,  lem  qnickljr  shoom,  will  be  I«m 
qnkklj  folkive*]  bjr  tbe  panlTsing  eflectj.  It  DBajr  be  Bu^'fwctod, 
too,  ttwt  among  tbe  AiuDstlwliQi  tbsBMlret  and  among  the  oar- 
totics  tbemselfW)  naBjr  Mch  mtlikwcmm  of  action  miui  remit 
from  nnliluwnae  of  wTuibilitj.  Irnleed,  HOfpidon  ri>M  alnort  t« 
GVrtaiatr  on  ramoBiberiaK  how  Um  atoul  dilTiuible  ansttbetio  not 
ooljr  rapiiJlr  act  but  nptdly  cease  to  act,  In  eoBseqnenea  of  their 
■)M*dv  eJimbiatioii  from  tlie  fljrau-ia. 

It  M  qniU  possible,  tben,  that  tbe  variou  aOecta  worlied  bf  tbeae 
mi<Ms  ^eatO)  all  reMk  trim  epecialiciaa  Ot  oo-oficntion  araoag  iba 
manf  (acton  Let  me  briefljr  canourate  than  [actors: — 1.  Tbe 
place  at  wlucfa  tlie  agent  Is  absorbed,  aad  tlw  coatequcot  ability  of 
the  agent  to  act  oa  »oni«  ptrt^  of  tbe  nort-oiw  KjM«iit  Hooner  than  on 
odiem  i.  Tha  rapidity  of  abwrption ;  whicJi,  U  irmt,  will  tualw 
pomible  a  marked  local  effect  Man  a  markeil  general  effect.  3.  Tha 
qnaoUlj  ebtorbed,  an  aofficienl  to  act  oo  aen-e-Texide  without 
appreciably  offeciiag  oervft-Sbre,  or  as  nulBdMit  to  appreciaUf 
affect  both.  i.  The  relatire  molei-okr  uobtUtf  of  ifao  agcot. 
A.  Its  diemical  rebiioaii  lb  the  blood,  (o)  as  affecting  Its  power 
of  carrjing;  gasCf^  (b)  u  aSecUoK  iU  rarioas  ooa|MMRtj  in  auoh 
ways  a.i  to  ail]  or  binder  waste  or  natriUoa.  6.  lu  cbemicat 
RlaLton-s  to  tbe  stibstailoes  pasaad  throngli  (more  e^peciallv  to  the 
medullar;  uihiiUiice  corerii«  lurrc-flbre)  wbicfa  will  aid  or  hinder 
Its  paral^iflg  efeoL  7.  Tba  geaeral  atala  of  tbe  eirculatioa. 
8.  Tbe  Nate  of  the  drciilation  in  each  oarroni  centra,  as  ordUur; 
or  M  eJCcited  by  fanclian.  9.  The  cbaraden  of  tba  BMve-flbres 
Mt«d  upon,  B«  differing  (a)  in  lenglJi,  {b)  in  ability  to  conroy 
diaebarge«  with  facility,  (e)  la  amount  of  jprulvctire  covering,  {il) 
in  proxiBtty  to  ranay  or  few  capUUfiea.  Here,  tben,  are  a  itur.on 
facton,  the  cOH)p«rat»0ft  of  wbleh  will  aot  be  the  same  in  niiy  two 
casMj  and  aalike  primary  oombfaiatioM  of  ibem  nay  caiue  e«d- 
lesily-raried  aevonoarj  eoatbiaatlons — as  wbea,  tor  exani|>le,  tbe 
raso-motor  nem*  of  one  centre  are  actad  oa  sootier  than  «o  those 
of  aaotber,  tbw  oon|ril«atiiig  the  affeeta  by  altering  the  relative 
snpptk*  of  Uood  to  thtae  etntfM.  It  is  sot  necessary,  then,  to 
aaiign  «kcti*a  alBeUias  (or  apsciaJ  oentrta  as  the  only  poowibte 
eBMssof  the  epecial  eSscU.  This  b/ixithcsis  shonld,  I  think,  be 
raaorled  to  ou)/  whun  other  uukIu  of  laierpntatiom  ant  proved 
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A  TTxiTKitinTT  gradnfttr  vboee  gtoAes  (n  Paydiolnicf  aniJ 
•opbf  bnvo  DMiie  liim  bo  obfi«TT«r  ablt  to  «M  Uw  BMulsg*  of 
ex|wriCDiK«,  bna  faroislwd  ne  whb  tho  Mbiri^fC  ancoaiii  ul  thi 
tMliugs  kixl  \^ma  lliai  uom  in  Mat  ddrtug  ton  o(  comwiooaMH  Mid 
(liiriiii;  retani  to  <w«i»oioiHBef«.  M;r  cormpoaOMt,  tloMtiblnit 
hiiDwir  iu>  oxlmntely  vuMepliMo  to  fnulo  bMUtjr,  expUnn  Out 
"  Ibe  gir! "  nnint-t]  id  llie  course  ot  tba  dMeriplton  was  ut  nnknowo 
yottDg  tudjr  io  tlio  milwair  ortrriMgo  wbicli  broo^bt  Um  ap  lo  ton 
to  tbo  dcotist'ii.  Il«  Mv*  his  Kj^Xeta  mlHtvd  the  Inilnciwa  M 
tHAowtotm  lu  KiK-b  n  dfiCTM.  tbat  it  took  twoiU;  mtnatMi  to  prodart 
fiiMiialbiUtjr :  tbe  result  l^ioff  tlial  for  a  luiiirh  Imtgor  time  tbaa 
■aul  be  uuderwfut  partial  bjpenMlbwla  liutcud  at  bikmUmvib. 
'After  eptaijing  mme  dreadlal  seomioris  wMcb  mtoti  otom  b«  gov 
OBtofajr;—       •  •  •        I  began  lo  be  lafri6wl  to  web 

a  vooderfnl  eneitt  u  I  wonid  aeytr  Man  baf«  ipieafwd  pniriUb. 
I  laude  an  Inroluntar;  effort  Io  f;H  out  of  tbe  cbalr,  and  tbeb— 
snddeoly  bevnme  nwnre  ibat  [  mu  lookiitK  >*  notJiinf; :  iitili 
taken  np  hj  tbe  csNitnsioo  iii  mj  lang*i  the  oottrard  thiii|pt  la  tbe 
had  goae,  and  I  wiu  "  almo  io  the  dark."    I  felt  a  forM  « 

I J  am  (wliMi  did  DOi  itfike  ui*  u  ifae  eorgMo'i  "  taaad,"  bat  sendj 
an  ext«nal  rvMraint)  ke^pling  me  dowo,  aad  tUa  «aa  Um  ia«t 
W  wbicb  mode  loe  |^t«  lit,  ibe  hut  definito  Xbittg  (melt,  aoani 

igbt,  or  touoli)  1  remembered  ouUiide  mf  own  bodj.  InrtaMlj  I 
WIU  seiced  and  overwhelmed  hj  tbe  paak  tnaidc.  I  ctMid  InI 
ever/  air-cell  nraggllnf;  RfMsnodteallT  a^^ainA  on  awlul  pnman. 
In  tbeir  etroggle  lliej  teened  to  tear  away  {rom  om  aMMMr  ia  dl 
dirMtkwa,  aud  tbero  was  wiiTtnal  racking  torlore,  wfaija  innaallaa 
:be  common  foe,  in  tbe  ahape  ol  this  iroo  prearara,  kept  nUiltw 
with  more  and  more  irraabubl^'  wight  into  **ty  oook  wd 
hot  o(  the  loMie.  My  coneciowwiw  waa  now  abtwl  tUb :  I  wm 
avara  ol  aDylhiny  bat  an  uwlaMd  aeaoa  of  totttm,  panradad  by 
m  hilberto  ankuown  Mu«e  ol  Imtot  (und  by  what  I  ha*»  abwa  hftral 
ia  called  "tbe  aaily  of  eoiieciouueeai"  ilus  nuTtrr  daanriad  lb* 
•e*n«t  eT«n  down  to  tbe  very  liut  inaodlblo  bevt-beat ).  y«(  I  ea|| 
"  a  "  mee,"  ItnuN  1  r«cu|^ixed  aonie  ditferenl  psna  of  »y  bodr, 
wd  (ult  tliut  tlie  pain  in  one  part  wad  not  lb«  aanm  a>  that  tn 
iMtotber.     Mi-aawtiite,  along  wttn  the  tncreasad  bt«aatty  ul  runml- 

ioR  in  my  lung*,  an  clenMwt  of  nolae  had  nnug  op.     A  chwuia 
OK  ran  ihroogh  my  brain,  hinainornbla  cuwm  bq(an  to  Immi  lar 
inakle  my  «r,  till  tbe  tunruniun  pr«Mally  usoh  to  a 
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thudding,  erer;  thud  ^f  wfaieli  wonaiicd 
Rfwateilljr  on  Uie  min  iqMf.    *        * 

t^ruia  thu  «Ug«  mf  langs  eMMit  to  oovup;  nw,  and  I  torgtA  bow 
tho  ntn|;gle  6niiilimL  Tbien  waa  a  aeoso  ot  oomparutiTe  relief  Uutt, 
at  any  rate,  ont  torct  was  vioCorioiia,  and  tlw  diMmcliou  over  i  (be 
RUaiwe  larj^  (ri^  Uiat  bad  Mized  dm  w  vntirel;  wbea  1  Mt 
mjMu  «iiBiu[nd  foto  dark  nffucatioa  wna  now-  goo*  aLio,  and  tlirre 
was  oalj  left  tb«  bago  tbudtling  iit  luj  ew,  and  Uip  irtribljr 
impatilOU  rtrolco  of  my  bcwl.  Tbn  tbuddkig  gradmilly  ^oL  li»i 
■cuMly  painfal,  and  Ion  hKid;  I  rucnember  a  r«coguHioa  u(  satis* 
fMtioa  that  oaa  mora  ftwlal  didurbanue  was  gone.  Bnt,  wrliOe  tbe 
tlllUKltr  in  my  oar  wan  ihui  groirbg  daller,  all  of  a  vaJdmi  my 
b«art  sprug  <Mil  wiLli  a  taum  vivid  tUsb  uf  soiuolioo  tbiui  aiiy  ot 
tboM  |in>*iuun  odiml.  Tbe  (orce  «f  an  cxpfvw  caitiiM)  was  alniiiuig 
tbera,  and  like  a  tionilDg  ball  it  leapt  froui  nd«  to  niUi,  twim  mtvl 
(aat«r,  hittint;  me  wiib  ancb  a  auperbouMn  enraastkca*  lUal  1  kit 
CMb  time  sa  if  the  iron  bad  eotarwl  my  toal.  and  il  was  all  ovor  wttli 
tu  (or  enr.  (Not  tbat  "  1 "  was  now  any  unm  ttaui  ibia  barnlutf- 
hot  heart  and  the  wallad  »p*ce  iu  wlikb  it  wiw  inakiDK  ii<i  alr«keii 
the  real  of  "me"  Wl  gone  anvlMervwl  uut  i>[  fotitu.)  J^vttj 
•tnika  produced  vxqui*ilc  jMin  ou  tlie  ileib  aptirul  whicli  it  b«tit 
Klowiog,  and  there  was  a  radiation,  m  (rou  a  inoltao  luuip  <tf  inulal 
bt«weea  mcloearw.  Preeeatly  tbe  a&bearaUo  beat  got  lew.  luid 
there  wai  Dotbiufc  remataion;  except  a  poodulou  noveiiMtnt, 
atackfloing  speed,  and  not  painful.  Of  noibing  beyond  wa«  1 
MOBCloua  b«lt  tbU  warm  body  vibnttiag :  not  a  niikIu  oibur  port  of 
ma  was  left,  and  there  wa«  nut  a  aiaghi  otbor  inoveoiciit  ul  any  mon 
to  attract  my  attaatiou.  A  (ading  s«om  »I  iutinllo  leisure  at  last, 
io  a  dresiny  inauilible  air;  then  all  woa  hmbed  oai  ol  notice. 

*  *  Tbiiro  was  tbe  brtatkinK  o(  a  sileiioe  thai  oilgbl  bare 
boea  going  on  fur  ev«r  in  (be  atterly  dark  air.  An  amlbtitftwd 
empty  quiet  yma  ererywbere.  «sc«pt  tlial  a  stupid  prraeoL-e  lay  like 
a  beaTj  iiitrOiUoa  wianMAcr*,— •  blotvh  (m  tlia  culm.  This  blotch 
tMCaoi"  lui^m  iobaraonious,  n»um  itiatinutty  lunileu  ;  it  waa  a  ban«ier 
preiunre,— it  in  nnt«ally  intrnditiic  furtlxT, — and  bo(oru  aluKWt  ibvrv 
was  tlute  to  woader  fMbly  boai  tiiiui);r»enU(i  was  llu>  Inlerniptiun 
«1  uiitrotibled  quiet,  it  bad  loooicU  out  as  sooietliiitfc  OMiraikably 
cruel  and  woeluL  For  a  bit  tliere  was  oothiii];  more  iliaa  this 
profoundly  cruet  preMBoe,  and  nty  recoi;uiiion*  uf  it,  it  seamed 
■auttanblf  aowlnHis  in  ibi  aitture,  aud  1  fuit  it  liku  sooie  sujter- 
baman  iniustioe;  bnt  eo  enUre  bad  been  tbu  atill  ru*i  nil  ruuud 
before  Its  ahadow  Iroobled  um^  Ibal  |  bud  no  outioa  uf  making  tb« 
[aiiitctt  niiitvuslruiiiitt.  ■  *  ■  It  got  worM.  ■  •  ■ 
IS  the  cruelly  and  injustice  became  ao  anbeoraUe  thai  I  bardly 

than  mt*  ■  nna  hduaarlax  M  Um  rrrb  "  To  Iw  aitarv  of,"  tiha 
■ffKvallkai"  ta  " rvcntp^iv,"  U  wuuU  bo  tbeuue  It  UMlitn. 
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ooiiM  Uko  it  in,  milileiilj  U  came  out  a  maMire,  palaatl&x 
»ii<l  1  WKM  all  oTcr  one  leuder  wuand,  willt  ttits  Aenm  |mn  jimbu 
iDe  to  iDf  deepiMt  (lejilhs.     1  f«lt  ont  sjiupoUietic  Imity  ul  kUim*,' 
and  at  uL-fa  |irube  of  tlie  pi^B  vtcfj  einfte  alon  woa  liir<«>l  lj«  a 
trecDMdoas  ptMsura  into  ull  tbe  mt,  i*lnl«  •r«rTocw  u(  Utrni  va* 
B«lt«lr  l«n(t(r,  ud  sfaftsk  from  ihn  wound — ontj  tb>r«  Wm  noirtMn 
to  Bhriak.    A  liltto  More,  1  bad  ii»rcl7  JUt  tlM  cnwl  ibBHiol,  ta 
bolpIWB  paeairiif ;  doi*,  a  ■tiO  laun  crwlring  probe  oiBir  i  htr  4» 
uutont  it  forced  «lt  inj  mwau  into  one  M)t«l  aMl-nMi  of  iaiawa 
agtMj — ttxo,  whM  ItiingD  couldn't  go  iiiiKh  tiirtlMr,  Ktiil  rH  tnvti 
Im  over,  «  arnMO  of  n-^cti'Xi  eii)i'r|ii.-<l ;  Uiure  w«  a  looaetttBK.  and  I 
WM  ni^  bto  rvliaf  bj  »t\vtiay;  from  m*  vorj  d«ptlia,  «h*t  ••nntd 
nut  «o  niavb  (at  l:r*t)  m  pit«M»  tuinuuaniuco  aa  a  )>iieuiu  "  vJC|>rta«* 
ion  "  (like  on  imiuition]  of  Uie  ptiiii :  in  fact,  tbs  mom  of  wo*  b»d  |^ 
also  ovuittr,  aiid  I  Anini  it,  a  rar;  loir,  infloilely  tti-tiuLua^  iMa«, 
*      *       The  next  second  tbera  ma  a  chas)^ :  bltlcr to  it  lta<l  boa 
pain/iar'toHt — now  Uiere  caae  a  quick  coik-vdI ration,  tbe  pain  allru 
t«Ketbcf  (liku  qokksiUor),  aud   1  EU'lJculjr  wiu  aworv  ibal  It  wm 
(localiKud)  'ifi  on  iht  ri-jkt ;  white,  HiaaliaMfonNly  with  tlit*  rai'uR*^ 
tioii  of  lovaiity,  a  (cuting  of  inciiHcnt  rraMMitot  bcfpto  to  Im  in  tMn 
p'irtt  (not  tlul  I    lull  tlmn  uxr«pt  JHH  aavtW  puita)  u(  me  Irmi 
wbii-fa  iIm  [laiii  bad  reomted.     1'tia  pain  it#elt  wm  no  lea*   inumt^ 
ruliertuore  virid,  ocil;  t  wwutud  to  uke  it  la  a  laora  lirw/g  ouflBtr: 
uy  ttll«rinK  of  a  moan  wiu  no  tonj^  a  ni«n  faitbrul  repraaOBtaUM 
oat  into  tlie  uir  of  whut  (ran  inniilo  me,  bat  1  bad  a  eliglit  aeiiH  vl 
making  en  appeal  (or  xjiDpnlli^  ;  to  wboni  or  to  whal  1  ilti]  nut  kiMw, 
tor  tbrru  wm  no  one  or  anjlfatug  tlit-ru.     I  wtia  jsr^  going  tii  aii>r 
a  jret  looiW  inuao— ex  a  frmb   fiNirful  iaipoHlioH  of  lorrv  pliin|[Ml 
Into  o^— when,  ibnra  in  ffxut  o(   inr,  to  the  UJi  of  ni;  pMn,  *■* 
tliat  Kirl,  Willi  tboau  lovvlj  ankUe,  anil  ihn  gnetlal  Zipptri  tirown 
s(oi-kiai{ti.        *       *       I  felt,  m  diatinctly  oa  it  Hi«e  bad  tutd  me 
aloiiil,  that  1  would  not  oiake  any  cry,  Ibat  it  wait  uot  Uie  ibiiif. 

Now  r«iue  aii  ai^isinfc  cold  wnach,  nud  two  or  tiuv*  mur* 
«iM)«iwi*ely,  in  etivb  a  liideowly  roagb  looliiaa,  ibat  tlw  girl  wmit, 
and  ererjthiDig  was  tortared  out  of  iiM  bnt  tbe  tbrkiMM  ami  tba 
glRWthi  mckinit  awaying  torun  wUoh  was  oiarDi-htlag  ray  riitht 
•Mb.  Ab  iroB  foroa  lik«  ■  millloB-tiorM^wer  bod  lioM  o(  me.  ood 
I  was  b«in]{  pulM  apw«nk  ud  oat  of  wbere  I  waa.  whiW  I  inymrll 
■eemed  aootiier  nulliun-liotMpower  wblcti  would  tot  bo  pallml :  Um 
piln  wuMNMtUag  to  1w  nuaoiborad.  But  up  I  caoM.  tlw  dofk- 
MM  gol  deiwer  (I  went  m  bat) ;  It  waa  vibrating,  ttw  dawM  aifosT 
ribratod  fUert  /  wa«  quiverlog,  atni|[gliti|t,  Udkiog  otitt  etary- 
Uunf  w«>  a  coBTiiUon  ol  loiture.  my  uHud  seemed  lo  itini«  to  iba 
•nrtaue,  a  gltspae  of  ligbt  and  air  brake  on  lhi>  ilarkorKi,  rou'va 
oaiBO  tliron^h  to  me,  and  words ;  1  rvcognixwl  that  a  "  tuuUt '  wu 
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briag  tilowlr  1«»ti»d  ont  ot  aty  Jaw,  then  I  grootied  nnplofhit;!;,  h 
true  Mfthlj  ttjks  M  If  Ub  wv  too  muM.  and  I  o«gbt  to  m  lot 
alone  aov  I  iraa  Retting  m;  "ImhuI"  ontj  tliMi  1  swullowed  i« 
air,  made  en  exertion  wJtli  lu;  "cbent,*'  foa&d  my  "arms"  were 
preasing  raoietUng  bard,  gra^lW  Uie"clis(r,"  lud  pnthed  oifMlf 
n|>  out  in  bewadered  ligbt,  ju^  hb  tbe  danliil  ibteit  away  Uw 
aecond  rigkt  molar  [rotn  ilto  ajipcr  jiiw. 

Ooncemin;  Ihi*  acc^vnt  it  m&jr  be  raraarked,  m  tbe  one  liaixt, 
-Ibtt  the  bigber  (loasciouHOfm  netnw  not  to  have  been   wbul); 
i><olwhed  I  since  there  reinnineil  cerlaju  enoUona  and  certnia  inoat 
pentral  Ideas  of  relation  lo  ol>J<eiltt)  B<rcnt«,    On  the  vUkt  baud  it 
to  be  doubled   whether  tbe   panlnl  C4)fliwbn»e»  whieh  the 
narrator  liad  dariag  smKtheeia,  U  noi,  Ib  the  deecrifitloi,  elcid  oat 
fn  so«M  UManife  b;  tbe  idesit  o(  ha  rvcuvrred  eonsdonsneea  carrJKl 
bach  to  tben.     Be  tliis  m  it  tiwy,  however,  tt  le  clear  that  oertaie 
monpoaenta    of    conHn[>nMinM    dixappoarod    and    oihers    became 
MtrvoHlf  ragnc.  white  a  mnaiader  coullnaed  tolerably  diailnct. 
Aud  thare  i*  fniich  Msnificance  in  tbe  relatiMi])  amnfig  ili«in: — 
1.  Thrre  c<uneil  enrtieat  the  aenMtioM  derived  from  iJw  tpMlnl 
•rnatw}   llteii  lli«   inipreMloii  of   forre   actiag   on  tlie   body  trott 
(clihixil ;  and.  aimultancoody,  there  ceasrd  ibe  coiieoloiKoeea  at 
eKterunl  (>pnce-r«latioBii.     S.  There  reniHined  a  vague  wnee  of  rela- 
tive iKwitinn  within  tbe  bo<ty;  wbidi,  (critdanlly  fading,  left  at  last 
only  a  eeoae  of  those  Rpac«-relatiOBs  Jnaplicd  hj  i.-o«u«ionM(m  of  tlte 
bean's  pulaatiott*,     8.    And  tbi*   cluster    cf    related  aniHatiooa 
proJaced  by  llw  heart's  action.  fiDally  eoaslitntcd  the  only  reauin- 
iuf  distinct  (Kirlion  ol  the  Kt/i*.    4.  In  the  mmniinij;  DoawloaBiMM 
we  notd  Gr»t  a   mowi  of  iireaMire  mhimhAwv.'  ibere  was  no  evu- 
•donmcM  of  K|u»-ndBthMS  wilhin  the  body.    .'i.  Tbe  i-onsoloiuaeat 
uf  this  wax  not  a  cofniltion  pro|<er.     Id  an  tui-ompaoying  letter  my 
Corrta|K)ndant  says  of  it: — "'llerof^nition'seeois  to  Imply iuaUlt 
aiion   in  tonne  prevloatJy-fonned  coiii.-<^it  (lalkinit  kt  ibe  Kantian 
way),  and  ifais  is  juat  wtwt  was  not  the  (.'am* : "  tlwt  in,  eou'ctouinesa 
^—Vas  redtti-ed   to  a  state  in  wliicli  itiere  waa  not  that  classing  ot 
^Btfltirs   nbicb  coiotitnlM  tliooitht.      C.  The  )Miii   into   wlilcfa   Uw 
^^Br(v«i\re  won  tnnsfonned  wse  nlniitnrly  unlverMl  instead  uf  loenl 
^^v.   Whni   tbe   pain   t»ecan>e  locniismi.    Its  (xisitton    in   fcpaiie   wm 
^^Bgiie:   it  Has  "Dp  on  tbe  rinlil,"     H.  <>)oi-ern>(ipt  llw  ■ppnrititm 
d(  "the  irirl,*  wblth,  as  my  «>fres]ioiide«ii  reiunxkK.  iwrtn*  lo  buve 
orcnrred  somewhat  out  ol  Ibe  probable  »nle/.  Iio  kiivs,  Ib  a  letter: 
— "1   dKl  uot  nuMgnize  h*r  'under  any   ctia'-i'tit '— wliai   1  saw 
•eenied   to  be  nJmoet   nnaMiMed  intnitiua   in   ibe  Kantian  scomi.'' 
9.  The  li^ruliaatioo  of  tbe  pain  was  at  Ural  tbe  Itast  posakble — llw 
coDacionnen  was  ol  Uait  part  vtnua  all  other  parts  nnlocallted. 
These  experieaces  lorabb  rcnarkaUe  nrttcHtUou  of  certaja 
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doclrisM  Ml  fortb  it  tbi*  work.  -  VUi  depadiiUwi  ot  coMdatBMM 
by  ditorotonB,  kbvlUiinft  An:  ttie  h%lwr  fscattiM  and  liweaBdhg  j 
gnKlMllj'  to  tlw  lowait,  nwj  be  eonsidcnd  u  rtiTimhf;  tktf 
•MMdbig  geoeels  of  caowloiUDees  Nkldi  bta  taken  filiirf  In  th» 
OMinB  «  tTolaiioai  ud  tho  tugcs  o(  desceut  najr  be  uhm  ■• 
■bDwiog,  in  oppMriU  order,  tin  sugw  of  uoent  It  is  alxDlBcmM, 
Ihcirtfore,  tbat  jmpr«sato(u  from  ibt  apocial  niun  csBsiiqc  fwly, 
hate  behind  m  the  lut  impronioo  derirad  from  widiool,  ibo  sntM 
of  ootcr  force  cvoceiTocl  «  oppoted  bj  isncr  roMtuieat  for  thh  vt 
saw  to  be  Ibu  primordial  cJeiBent  of  COOKioiMDOm.  (1  347.)  Ag«h, 
iho  fact  that  Uw  ooosciooanws  o(  extenia]  space  lUMppuml  •itn«l. 
tuoowlj  witli  tbe  eoftsciooaiMea  o(  extornoJ  force,  itiuiwort  tu  ikr* 
oaadmloa  drawn  thai  spaee-idna  are  buih  out  o(  ox|>eri«ncfli  (J 
rastilanl  poaUioas,  Uie  rrlatioos  anoitft  Klitcb  are  moaattred  tit 
Muations  o(  mwcDlar  cCforU  (g§  US,  Si».)  FnrOiar  there  k 
■waniDK  in  the  fact  Ibnt  n  vague  waso  <A  rolnlirfi  poeitloa  wUiia 
the  IkkI/  larmad :  WDce  w«  coodiKled  tliat  by  matoal  unlonuiM 
tlicre  ia  gaiued  tlial  kno)<!nlgfl  of  the  rdatima  lunonK  Iba  part* 
of  Itia  body,  wbiuh  Ktvea  neimres  tfaruagh  wkicb  tlw  il«r(fa>|Ml 
ksowMge  of  stirrouuaina  sgiaco  is  readied.  ($  §  344,  34^.)  Oner 
Bora  wa  got  evidODCC  tW  tlie  ijfo  ndioilH  of  Iwiug  proi^rvaiiial/ 
ibora  of  '**  bigber  cocaiKwoittis  untit,  finulljr,  Uie  wnwUiMa  priy 
diwcd  b;  tba  beotUif;  o(  tbe  heart,  nunain  atotia  to  ron^Uwte  lb* 
Goiudon*  lelf :  Kbowiog  in  tbe  lirvl  place,  that  tl»  cwiauloai  aoU 
ii  any  oioinent  U  rMll;  ooniiKMioded  ot  all  Um  uaUa  of  conaeloo*' 
MM,  preeeolaiiTfl  aud  lepraeuuilire,  tlmi  exiMbf  {$3I!I^  anil 
abovlngi  in  the  second  piaoe^  tbat  it  adalia  of  liolttg  mmp\iiini 
to  far  a8  to  loae  fooflt  of  ttia  elemeBlS  coupotki|t  the  rfiiiirlmiwil 
of  corpoieal  axntcncv.  Wlinico  it  is  biferabls  tJwt  Ml(>«aoictoa^ 
MM  begin*  as  a  ngeni  mdiamit  coiuii*tiiit(  of  pment  aoDoatioai^ 
wilboitt  past  or  faturo.  L««lly,  wv  bave  tbo  ariking  bntlutoay 
llial  then  exule  ft  form  of  coiiacioiiaaraa  lower  ibau  Umt  wbldi 
the  knrcKt  kind  of  tlioagbt  »bowa  ml  Tbe  limptMl  iniuUranal 
net  iinpiiM  tbe  knowiiifc  sotnetbinfE  a«  aacb  or  aMi^aipltF*  tha 
ciwiHuiuiiiiiess  of  it  an  bke  eocnctblni;  prevtooflj  experhnnvt,  ur, 
Olberwi^  as  belonglag  to  a  cerula  cbua  of  extttriences.  Utix  wa 
here  get  evidenoe  of  a  Mace  so  tow  that  n  rvceired  lm|nii  iii 
rewiain  in  eotttdousneea  anciaMed:  then  is  a  paaalTo  nnfi6oa 
of  tt,  awl  an  absenoe  ot  tbe  activity  retjiiired  to  luiow  it  aa  aadi  a 
■uvh. 
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NOTE  10  CHAPTER  Vm.  OF  PART  IV. 

fJw  Uji  Pn'neiplt*  iif  UtittaJ  Pt>siioiogy,  Dr.  Cwpentw,  reforring 
the  doctriDC  of  mental  cvolaiion  u  eiDiied  hj  ibe  inherited 
•flecis  ol  ezpcri«i<-m,  dcreloped  in  tbe  (oregoiiig  eh^en^  a»j«: — 

'  Rut  it  ImJ  t>«(n  lUtUwtl;  foTMhadownl  u  n^rdi  t)w  IiutliHia  of  uiouli 
(wliicb  ve  0^  li>w«r  furtn*  of  Kxu'*  iDU^Inctaal  Inlultloa*)  by  Sir  Jokn 
Miigfab  Hr.  "t.  A.  Ksiitlit,  uid  U.  RimUd  ;  of  wbsM  oWmttoiu  a  mMMnanr 
h*  bMM  ri«M  tnr  the  Writn-  i«  th  Oi>ml*t>p«rmj  Stmt^  Janoxj,  tSTS. 
•  ■  ■  And  Ib  Uw  Foortli  and  llfth  KdiliMi  of  liii  '  Uomm  Flifilolonr/ 
putJiifatd  RfpceUTcl;  In  lUS  and  I8H,  tb«  Vi'ril«r  lad  dutincllT  Mpmwd 
bU  U4ier  Um  tiM  Cmbnin  of  Hu  frotct  t»  tJir  mvJf  tf  UmvU  ta  a4M 
it  u  luititaalfy  *nrpiMd )  amd  thai  neH  mo^f/leali^at  U  Ut  iintttmrr  mM 
trammifiUaJttnditmrily.  •  •  •  II*  hnr  nitrt  to  tbli  fact,  mml;  to  (fcow 
Ual  tkttmirwt  4or1ri4^  alxn*  Mnuxiatpd  ■  ■  ■  b  nucli  oUm  Uiaa  Uk 
B«tbm  ^o«>r." 

ODtnmonientioa.t  to'wbii-h  the  «boT«  paw»fK  led,  dist-lostid  tlie 
fact  tliat  Dr.  CKr)ienlcr  hnd  not  row)  tliia  work;  tmt  bni),  UN  I 
Dbd^moMt.  purpoaely  rdrMiwd  Iroin  doing  to.  I  i>oinU-d  out  to 
bii»  tbs  diSereiMie  bclwrcn  ilia  propooilioR  tlmt  tmwwiilcd  nimtd 
BodiiloaUoaa  |iroduoe  TArieliM  of  omilal  fiiriiliy  iHibin  ikt  limil* «/ 
a  ipedt*;  and  Ibe  propoMtton  tb«t  Uiml,  In  nil  ita  rm-nliiex,  U 
produced  bj  traasnifmat  of  midi  ni<Ktifintlioo»  iSroiiph  all  the 
BBCCcealoits  of  gpeciea  <lurinir  Uic  eTotalkm  oi  life  n|>on  tlie  Knrth. 
After  obtaining  from  Dr.  Curpenlcr  tlie  adnlaeioa  tlwl  tLi*  latter 
nroporitton  bad  not  c*M)  Ixmi  enltrtalned  (much  l«e<  alaborat«<l 
into  a  fi7«tKn)  tijr  thoM  be  nnniM,  I  roBclad«d  Ibat  he  ironld.  ta 
bis  next  editioa,  alter  tbe  above  stolemont.  Ho  hu  mxt  doM 
thix,  bowcTor;  and  tberef<im,  xomcwbal  relaviMll;,  I  tnott  mjaiU 
puiDi  out  tbe  fT*je  mi»r«pr«cntati«iN  it  Mibodiei^ 

Haatieetl;  no  ooe  cnn  init«rtalo  llie  bftief  that  tbe  paychical 
powers  of  all  crralnrM  batt  arinen  bj  evolDtktn,  witlioot  Indtl?  or 
aTonedly  ooiDmitliutr  litmaell  (o  tbe  belief  (bal  tbeir  pbyiiioal  ttnw- 
tnres  ba*e  nnum  by  evi)lutio«i,  Dr.  Carpenter  u  fuilj  uwara  tbat 
in  18&&,  whi-n  llie  firvt  edllioo  ol  this  work  wni  pabliebed,  Uw 
•' dcvttopnmt-bf polbeut.'*  as  it  wiu  ib^  nMniitonlj  ealltd,  wu 
repodiated  b;  tnen  of  amenpe,  bh  veil  an  bj  the  worid  at  Inrye; 
a«d  fnrthtf,  tliat  may  oae  irbo  held  it  ex|MM;d  blnarif  to  ibe  ridicmht 
oC  tbe  MRientiGc  He  done  not  anego  that  tlioee  be  nunes  belieied  it ; 
mndi  leas  e*ra  •  piUitio  adbesioa  to  it.  Vet  now,  in  iha  ebore 
I  Mtarta  that  be  and  otberg  bad  toaaciAtfld  in  ■  gtotnl 
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WSJ,  the  doctrine  eUboratwl  In  tbia  work :  ihtj  aTowei]  ■  eoadl 
sioB  Uie  Decnsarf  pmnims  of  whtdi  th«jr  did  aot  Mdmit  I 

Eilbpr  Dr.  Carpenter  u  Mill  Id  Uw  pOiitkM  oT  aol  twrliif  rmd 
this  work,  or  b«  Iuh  rmd  it  sioce  ibe  tiuo  ahon  ntvnA  to.  Uht 
hti»  IXA  rowl  it,  Ibr^n  it  la  atran|t«  that  he  atioald  (tnd»ruk«  tn 
cum-ct  ibu  im|>rvKHOQ*  o(  "jomtKor  reifltrs,"  concoroiiig  tht 
rflatiun  licliieen  Its  vieirs  aivtl  tl>e  riewa  prnTfwialjr  beld  (■•• 
CoHltaipiiruiy  Heririr,  for  Februnrj,  187&).  If  be  liu  rnti]  It,  tim 
It  is  emi  nior«  strRngo  that  be  slionkl  pereitt  In  tlie  bIhivv  its)** 
ment.  In  llie  Gnt  pltii-«,  ht  muitt  liave  become  awkre  lltnl  ibe  (artf 
and  infereooes  uuMtd  bjr  him,  m  current  bvtorfl  tbks  wtirt  waa 
mriltt^ii,  are  rclcrrcd  lo  in  ibiii  work  u  (aioiliur — mk  iak«n  ai 
MUdriifliad  (t  IfiC,  in  cOiltoti  ot  19£^);  not  nropounded  as  new. 
In  tb*  Mconu  plnee,  be  muvt  h%n  Been  ilint  tMae  facte  mm]  )alBr> 
ences  are  bmo  as  part  of  mj  data — that  nj  reaMnlR^  begin 
wben  the  resHniiaffa  he  onmea  leave  off.  And  5«t  baviDg  aan 
UiLb,  be  itlentlBM  tbe  theory  that  mental  modiScationa  withia  Um 
limits  of  a  E|>e^i4«  are  producible  bj  inberiled  cSecia  t>f  experkncat, 
with  tin  tli«or;  tbnt  Um  gtneaii)  of  nil  meato]  lacultiva,  down 
to  forou  of  ibfturlit,  bare  been  iban  produced.  Un  aDegen  pn- 
vioos  cumncy  of  tbe  "  geDcrnl  doctrine.*  It  etciw  to  im  llnl 
bi«  ideas  of  gtntnl  nod  tptdtU  are  M  leas  remarkaUa  than  bla  Mm 
of  i>l<-tititr.  Tbe  propoaiiion  that  audi  cfaangei  of  doK-nainr*  m 
a  |>i>iiiicri  bablte  ebow,  erlM  by  faiberlltd  BHntal  tnodlflcwUM^ 
would  eoamonlj  be  thought  a  apedal  propoaitloa  i  wblla  tte 
proposition  that  hj  Inherited  modlflcatioB*  tlitfe  hu  iMao  an  »n4- 
Bllon  ol  Hind  it  all  ila  ntod««,  rraen  reflex  nclloa  op  lo  atwtnct 
tMsoB  and  uoraJ  erntimcnt,  would  comnion);  be  thnnitht  a  graaral 
propoahton.  But  Dr.  Uurpeater  tbinlu  the  coBUnry.  Donbtlwa, 
in  ponaance  of  the  i^inie  virw,  be  ragnrdt  tbe  dodrlnu  tliat  plgwna 
and  Ulier  donertic  animuli  cia;  bare  thob  Mrnttnrea  wodbd  bj 
•eleciioo,  as  a  "  general "  one ;  and  tbe  doMrlne  of  Mr.  Darwte, 
that  all  atrnetoreH  of  all  animalH  are  caiiied  bj  natnml  aeliirtion, 
as  a  apeda]  one.  For  tbe  two  casea  are  perfectly  atatltar.  BetwcM 
tli«  Idea  that  eiriictural  changee  are  prodocible  wiiMn  tha  limha  uf 
a  KpecMi  by  Mleciion,  and  tbe  Idea  that  all  organltallon  la  tbe* 
proanciblo,  there  la  a  relatloa  exactly  paratlel  lo  tbe  rvIaUmi  b». 
tween  the  idea  that  tba  ioniDcta  of  a  epeolee  may  be  changed  by 
inhtrlUd  tAota  of  experienree,  and  tha  idea  that  all  «»anut  ot- 
gaaixatlan  ia  produelUe  by  tbe  Inhwited  elTccU  of  eiperieeMM. 

Uoaoe,  »»  ney  wcpecl  thnt  when  next  Dr.  CorpMrtar  refara  ta 
the  hypotheeia  of  "  nalural  neloetlon."  be  will  point  out  that  It  bad 
bcM  diatincUy  foreahadowed  bySir  Jolu>l:>iibrigl>t,  Mr.  Yuoatt,  and 
othen )  and  after  quolhtg  paaaogea  trtim  their  writin^t*,  itiU  naaarfc 
thnt  be  doee  no  ■■  merely  tu  ibow  that  the^wwraf  dM^^ac  '  **  In 
oilier  than  ~Mt.  Darwin. 
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tOOM. 
<■  PWLwripti     It<ftl]ruig    to    CriO. 


1.  BcMoni  (or  dlawnllng  (r«m  Uio 
FUktophj  at  ComU. 


19.  llr.  Uaitineaa  od  Bvolulioa. 


«.  Of  Um  la%«n«Ml  ami  tha  Ov 

6tt  ot  UiaTr  Uitemmj. 
1.  Tba  OmMb  a<  MfUM. 
e.  BpMialiMd  AtelnktnikM, 
e.  WbUbElMlriaitTT 

10.  n*  CMMkidlon  of  Um  So. 

11.  Tlie  CoOtedve  WMoM. 
11  PttUllnl  Faiichtaib 


THE  HAN  *"■••"  THE  STATE. 
SnwvTSD  nM  "Tu  Forau*  Sciuni  UoimLr,"  win  «  Tlnfiin" 
Sntll  Stol    P*F«r,  tO  c*DH, 


«>yr».vr* 


1.  Tba  K««  TonlnL 
S.  Thi  Conlag  amir. 


S-  The  FlM  «l  TxrialMon. 

4.  TIm  Umt  l-OlidiMl  HaiMratlilaa. 


TInm  anldct,  la  (be  mbmo  a(  tbdr  p«M«iltai, 
bWnal,  wd  tha  proMOl  chop  ndUlea  b  ta  obadkaM  to  • 
tu  p*p«n  !■  ■  (o**  tor  •  «Ua,  p«}>ulaf  dreaktka. 

PHILOSOPHY  OF  STYXB. 
ISiuA    aocb,  M  aMla. 


Kv<r  York  I  D.  Ani^TOM  k  CU^  I,  S,  t  S  UamU  Suml 


D.  APPLETON  d  GO.'S  PUBUQATIQNS. 


I 


■AJf  BSrose  METALS.    Bf  X.  JotT.  PraltMW  tX  ■Out  tdmet 

faculijof  TouIaoM:  CorrcciMDJeal  of  Iba  loMhiiU.    With  U8  It- 
luHiatloM.     llaoL    OMb,  (I.Ts. 

-Tha  diKOMton  of  hub**  wIkIii  and  buIt  blitoi^.trr  Pra(UM>  DtOattr^ 
hna.  Afmial  ca*  of  lb«  ^Mt  oxhit  •iiliioiM  IB  llie  *  ladenuil-iatl  MUDIlAt 
■intMk**a4  IM  MID*  amluMka  ttiwv  tanb* r  mrlibat  br  a_pap«l*r  ImmIm  on 
MlNMoliio*,  kr  K.  N.  Jot).  l-mMMr  tn  Uf  UBtT«nU)r  «f  Td^gw.  fix  DUt 
«f  Uw  MsE. '  lua  lM(M«  BilM*,'  IMInlM  tb*  UoilUthiM  «f  1M  vnMr**  U>— «. 
ai»a»»el »  w  »H0g  Hi|W<b«»  IM  Bumttiw  mubw.  trtiwid  by  iwriw.  ntJMrah. 
M  Ua  ■>•»■■•  e4  kfmaao  necnit  lo  Anwf  wt  ■*■!  —a  wna.  In  rn»»tt«J 
cBMam*,bRiHU*KaD<  no**)  «r  nll(l«u  MtM,  talon  lb*  OM «(  BMW*  «• 
Soinitr»MiB.*--JtW  M>rt  dtam 

"Is  tUMMdnc,  B«  ID  aij  bduUMt  Ti»>m»."— JtW  Art  Otumli— . 

AHIMAL    IXTELI.KiBKCB.      B7  Gmmi  J.  Bmavw,  r.  R.S^ 
£0(>la^«BlS«iirttai7oIlfaeLJaiumi8MaM7,«UL    ISmu  Clotli,|l.I& 

"  Uj  oVim  ta  lb<  >Dm  u  a  vbvia  la  imJoU :  Flnl,  I  tan  II»(uM  ll  da^ 
■Inbla  ibu  ibm  ikodid  hr  amMUioc  nnoiblUc  a  irii-kuok  or  (>>*  Ihm  of  Vmd- 
pvtHnlrnt»oltT,tawUABt»tltiaaitM,»AtimomUu»at^rtr^.w»Ttmm 
VMM**r  lim  tan oaia«la»  M acqiulpl  Itamitrir  with  ib«  piutkatar  kttt  «l 
iBlalllrwn  lo  wbUb  >hl*  or  ital  wodM  •«  wlnul  (lUilDf.  M  r  Kmil  and  aaab 
■«•  lovncMiu  atdcM  la  UiM  nrnwtWtrla*  >b>  (uia  i'  uluul  luuuinama 
ttalr  ntalUalultaUaaiTor  dneuii,"— >ranM<  /^(rooc. 

"rain*  m  ■»  (iHUr  nil">^ri'.  i^T.  RouHMt't  wstk  will  Uk(  lt>  plus  u 
««*o<iaaua*t*tiriMllmo<uiimo{tli«  '  Intianallaaal  iMIvnilflr  SrtlM.*  9aiM 
ptr—mt  ouf .  lUtHii.  ta  «li»uaAl  10  ht  ibat  (t  W  Ua  altncMw.  Itat  U  fMda  tha 
kiMM>  MMa  ■»!  (taCHtow  Bid  TnrrnTi  TTlift~ti  riip|i'Ttinr«i»r~f  wrnrMiaii 
fH5»te»ta««*etaeliMHew4«eUan:  bal  ita aBMHr bu.  ■aifaM*. lUMf  futl- 
inl  ktaMir  Ib  bl*  qwdtM  pnOah  Tta  null  If  Ibt  anManMa  aTa  MtlwUw 
•f  flMtabkk will  ta anal  bn«aU»(Mad«iU«fOaai|MnMn  Pf;chi*«3.(M 
Ikbi  M  Ita  tnl  alMMN  »  pmci  arMvaMKilli  wtU-aMond  obatmUaaa  ou  Iba 
naaul  «>  of  HdnSaJ-'-Mimtav  itrAS; 

■■  nw  acUDc  b«Utna  blmaMr.  bM  wlltaM  Bfil*  OWM  to  ban  oonplctot* 
Vtdg*4  Ibainpsaacl  (u  >«tww  Intilnol  aad  nuon  br  IheaaUaDtk  pfnoli 
tan  MfaaakJnf  KaurvaM*  loMUipiiM  h  Mm  at  ibaWtar  aninula.  ll  I* 
Ua  (aiDlnilr  MadulTt  **Mmcd  «J>u»anolac  aomn  IbrufilMd  bi  lb*  Mapla- 
UaaotMaaiM  MaaM  lBeami>bM«^iwi  taautalnadoa  italtaonoill*- 
tarlDM  aiilluda  at  haUi.*--Air  nrt  Sum. 


TUB  SCIENCE  OF  POLITICS.    Df  EhnuMif  Amok,  If.  A.,*m1m> 
et  "TWMocnoi  L>«,"al«w     llroo.    Ctollk  H.lt 


"ToUupoIitlnl  ■PkdMlanl  Ita  ptadleal  alauaa 
raliM.'— AW  rort  BtraU. 


I  U  ag|U  10  ta  of  ciaal 


"  Tta  aatbst  liaea*  Ita  taUaal  (Ma  naM  Mil  A  rMollt  1>  Ontea.  and  Ctetfo 
la  Hoaa.  U  Um  aMtarn  aataab  la  IbaBacitob  SaU.  Ml  alMnUjr  Uie  MsbliM 
or  IM  Aaudoan  lUMlaUM  m  Ita  Immm  of  ita  rnndilttivWitoa  of  iTtk, 


roflM  or  (WMovtM.  pAMlkal  Utm.  Ita  nAUMiB  «i  law,  viltUa  Hid  mvrltlon. 
10  Ita  lobleeu  *  MdlOcaltM  nu*  JiwtMan  la  RapoWon  U)  PRMa  and  rlaMla 
Amcrits.  an  malad  M  p*R>  nl  ita  ■aUacI  Ib  hbad.  Hwnaailty  tta  (amacia  ol 
•(•SBltn and  tucWulT* aMborlt*.  paWia.  Baaor.and  laM  law* an c«aM«n^ 
■Dd  Ita  aginaoB  aror  rravio(  |b  ImponaooalN  an  aotartilaa,  Ita  ntailMa  a<c*B 


I  iHinaoB  aror  rrovloc  la  linonaboali 
penttM*  w  Ita  •uu.''-.V»  nr*  miirtir. 


Km  York;  D.  ATFLKTaH  *  Oa.  I.  «,  k  6  Soud  Sln« 


D.  APPLETON  M  OO.'S  PUBUOATIOftQ. 

*.!m,  DBBa,  A.tf D  WASPS.    A  R««arl  of  ObMmuloM  m  lb* 

Uatiiu  ol  ib«  »ii>;Ul  ti/iiwaoptew.  Df  Sir  John  Li-'aaoaK,  Bwi_, 
H.P.  K.  ll.a,«(c^Mlboro(''Origtaof  OTilbalion,  tail  ih*  Piinl- 
tire  Co^iiioa  u(  Xui,"  sto.,  Mo.  VUb  Ostond  riatM.  lXai» 
Cloth,  $3.oa 


t  bli  MM'  MM*  teilac  btMsadtr  etmtUM  \ai%  iWHb  •wtmbm  111*     Ilk 


■Tlilnttttw*  i««<ila«ft»mf<««»wl»—Muiiliii«t»Bua« —>«■«■.  b«^M»< 
mtm  doitH  lb*  iHt  MB  nai^  «ak  ■  rlav  m  mm  (k*M  smui  MsdM**  ••>•  b»~^ 
OfHM«L    -«-,—  -,•  J— ^-^■--  °-  ■-■-•---     ..I-.     -||,„ 

tbo»  of  Kstor.  KmL  fiitiotk,  w<  rttart,  M  Mm  b«  k**  oanftir- 

■wMi 

oManMlMt  *n  aiidB  »rtoagn*r  aiwii  miAi  bidiBH  ibtV 

bUUr  •(  alid;  nl  Ik*  nlix  dI  Ml  lUilM  tt  Uut  Uiq'  M*^  M  Ite  itlpwllBiBI  nl 

•rt(lMl  r*MV(«k.~ 

*■  Wa  hiT*  »  linllMtMi  Ib  hjIbc  UU  Oa  •atbar  bw  p«TM»M<  ■•  MU  *k>  iwal 
-t'— " ■"-'-■■ ■ --^  ■■,>.-:.  ...-■.,: (.  — n.-  y,^^)  ,1,11, 

■•Ctf  wrtUM.  OUIor  loilMl  HfdocUw^  lad.  wVa  ■— amJJw  U*  w«Mt*ilHw  v. 
■nm wl^  ■  him»»i»m  UIbmibUiib  at  Bwtnarf  «f  Mt  A*  •  oMilMtM*  M  kHM 
Hr^Mtft,  U  alU  M  Mat  Mfan  lUi  bask  BmU  ■  fMlM'-Aaidto  JOMMMft. 

DUEASBS  or  M  BMOR  V.  km  Vamj  \»  llM  FolKira  PMT<*a'M. 
Bf  Tl,  KiBoi.  uiilior  «(  *' Htrwdkr,"  ««a  TraaJitinl  tram  W 
Fnwb  b;  WlUiun  Uwdtb^loii  ^mtOi.    Itoo.    Clo«li.|I.M. 

"M.  RIM  M4«MdlMMM«(aiwii*>T<a  ■*•■•»'  Ut  InailH  M  a(  MM-«Mn 
■tenil.--nUlii««|Ma  IVw. 

"  Km  BMnr  f  to  MHiUOt.  Vit  i«  til  MokMc  moi,  (Mt  to^iBB  MM  pivra  IMM*4y' 
tM*iaMlK~— 'V*w  I'w*  Mhtw.  ( 

"U  IMM  teltoMmd  tteMMt  MMMMf  MMaUM  Ma  Hi  OMM,  m4  W 
Hn«tMuiM*>f  ttB«aaM*Mt*iMlb»4  cwM»W»—i  —  WlMBBi  Mwibl 
•r  Ik*  **la>M.-~-MIM«iMa  .nrM  .UwriMt.  \/ 

"Tilth*  •umlnBlw  iWirMt  It  a«4a «BMrUlnta«  br aw* aiMMMMM ■••  ]^ 

•Mt^OlIk  IMllBMIKU    t JnlWU.  K**IM.  Mr    W4nM9«M,l1anH'V«MLI)«»/ 

b*a  IJnra.  ml  iBMjr  «ttM»i  '—tlatiubmt  /WfraM- 

-Tb*  obtl*  MktM  »  tit-m»*  irtA  «  rnankaM'a  nnMr  W  •Dk."— /twt- 
flfnM  iAhthl 

-liKMritMnackiaMvibM  lb ■» ■infl' v««  !■*•••  way  MrtH* mm* Ibm 
vwiCM  u«*U«  md  lBlMp««U>l  lb  *  trWatlOt  avMM.*— a«<M  MtimtMf  fliidh*. 

arTTU  AND  HCIBNCIi.    DjTmVMirau.    Iteft.    (BMh,$tja. 

-iril  hMt  It  llVMlBHI..  .  Wb  IbMr  •/ bao  lAMMnMlnllT  « 
b»M«(4fWiu*>h|iiirtbta«UnMaIr  null  ■  liifbt  ■»,  b»J  li  |in>tB*ly  Ib  i 
oumci  ~— MhrAiv  Jhrlvw. 

•7W Iwb  M •  fir<-«(  Mifc •»!  ftr  ■««  Mhtmum  b* lb* fMwil  rmHit  nm  tt 
tUh vmU  MMMi.  T>* iwrtim. lie B>M'BBM. i»« ri»»Bt  ■—ibim »»■■.»)  na 
I  lIlllHl  tt«fll«rib»«alli«r.  ■«BMii<l»libliWW-.Vbi»  1>W«  UMMm  .UbbM. 

-AaMMiplBBAbollbniiMktMlirwlHBMll  MnvHr*  (T  mhbbh,  U  ww  Ob 
WW  »^  itnltpamt  «f  tW  tylfc  TlMiutbi*  bo  HrHidUtlaiBItT  via  mm* 
bMIMWbBJ  la)WH|._«B4  bM  tn4a«4  •  >ff]>  mli»t»  W4  IbWJDm  MmHbil'— 

-ll  tbbWIMM  W»M  MMlINg  «MHrtb— ■>  bMh  U  pBPABlan  IBd  MIMMMf 


Bw  Tockt  D.  AFPLROH  t  00,  1,  S,  A  S  Boad 
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